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8QT FGO *KPVGTITWPF FGU KP 9KUUGPUEJCHV WPF )GUGNNUEJCHV DGUVGJGPFGP -QPUGPU FCUU
WPCDJ¼PIKI XQP FGP 7PGKPKIMGKVGP ×DGT FGP #PUVKGI WPF FCU VCVU¼EJNKEJG #WUOC² XQP
)GYCNV CP WPUGTGP 5EJWNGP *CPFNWPIUDGFCTH \WT 2T¼XGPVKQP WPF 4GFWMVKQP CIITGUUKXGP
8GTJCNVGPU DGUVGJV YCT FCU <KGN FGT XQTNKGIGPFGP #TDGKV FKG UWOOCVKXG 'XCNWCVKQP GKPGU
)GYCNVRT¼XGPVKQPURTQLGMVGU FGU /CPPJGKOGT 5VCFVLWIGPFCOVGU CWHDCWGPF CWH GKPGT




PKEJVU 1FGT FQEJ!Ŏ TGUWNVKGTVGP &KG 'THCUUWPI FGT 'HHGMVG CWH FKG VGKNPGJOGPFGP
5EJ×NGTKPPGP WPF 5EJ×NGT FGT -NCUUGP UGEJU DKU PGWP GTHQNIVG KP GKPGO





8GTJCNVGPU WPF $GTGKVUEJCHVUGDGPG CNU CWEJ #WUYKTMWPIGP FGT 6GKNPCJOG CWH FKG
<WUCOOGPJ¼PIG\YKUEJGPFGPWPVGTUWEJVGP&KOGPUKQPGPXQP+PVGTGUUG&KG<YGKHGNCPFGT
GTY×PUEJVGP 9KTMUCOMGKV FGU 2TQLGMVGU KP UGKPGT UKPIWN¼TGP #PNCIG WPF $GUEJCHHGPJGKV
YWTFGPFWTEJFKG'TIGDPKUUGFGTSWCPVKVCVKXGP&CVGPDGUV¼VKIV/KV#WUPCJOGFGT'TIGDPKUUG
YGKDNKEJGT6GKNPGJOGTGTDTCEJVGFKG5VWFKGCWUUEJNKG²NKEJPGICVKXG'HHGMVGFGU2TQLGMVGU KO

























































































































-KPFGT WPF ,WIGPFNKEJG DGUWEJGP JKGT\WNCPFG \YKUEJGP PGWP WPF FTGK\GJP ,CJTG NCPI FKG
5EJWNG6¼INKEJDGIGDGPUKGUKEJCPGKPGP1TVFGU.GTPGPUWPF\WINGKEJCPGKPGP1TVCPFGO
UKEJGKPG(×NNGXQP$G\KGJWPIGPCWHGPIUVGO4CWOD×PFGNV8QTFGT-WNKUUGJKGTCTEJKUEJGT
WPF U[OOGVTKUEJGT $G\KGJWPIGP URKGNGP (TGWPFUEJCHV WPF <WPGKIWPI CWH FGTUGNDGP $×JPG
YKG(GKPFUEJCHVWPF#DNGJPWPIQFGT)NGKEJI×NVKIMGKVWPF+IPQTCP\&KG5EJWNGTGRT¼UGPVKGTV
FCOKV GKP 5[UVGO FGU UQ\KCNGP/KV WPF PKEJV UGNVGP CWEJ FGU UQ\KCNGP)GIGPGKPCPFGTU KP
FGO 5EJ×NGTKPPGP WPF 5EJ×NGT GDGPUQYKG .GJTGTKPPGP WPF .GJTGT FKG WPVGTUEJKGFNKEJUVGP
4QNNGP OCN MWT\HTKUVKI OCN ×DGTFCWGTPF WPF OCPEJOCN CWEJ INGKEJ\GKVKI GKPPGJOGP
+PPGTJCND FKGUGU 9GEJUGNURKGNU UQ\KCNGT 4QNNGP WPF )GH×JNG KUV GU GKPG CPURTWEJUXQNNG
#WHICDGH×TFKGLGYGKNKIG.GJTMTCHVGDGPUQYKGH×TFKG+PUVKVWVKQP5EJWNGCNUUQNEJGHCEJNKEJG
-QORGVGP\GP PCEJJCNVKI WPF MQPUVTWMVKX \W XGTOKVVGNP &KG YGUGPVNKEJ ITÑ²GTG
*GTCWUHQTFGTWPI KUV GU LGFQEJ GKP 5[UVGO \W UEJCHHGP FCU FKG *GTCPYCEJUGPFGP KP KJTGT
'PVYKEMNWPI UQ HÑTFGTV WPF WPVGTUV×V\V FCUU UKG UEJNKG²NKEJ CNU UQ\KCN MQORGVGPVG
UGNDUVXGTCPVYQTVNKEJG WPF TGHNGZKXG 2GTUÑPNKEJMGKVGP KP FKG 
$GTWHU9GNV GPVNCUUGPYGTFGP
MÑPPGP +P UGKPGT 'KPH×JTWPI KP FGP $KNFWPIURNCP FGT 4GCNUEJWNG FGHKPKGTV XQP *GPVKI
$KNFWPIFCJGTPGDGPRGTUÑPNKEJGPWPFRTCMVKUEJGP#URGMVGPCNUFCUœYCUFGT)GOGKPUEJCHV
GTNCWDVIGUKVVGVWPFHTKGFNKEJKP(TGKJGKVWPFOKVGKPGO#PURTWEJCWH)N×EM\WDGUVGJGP5KG
TKEJVGV FGP $NKEM FGU 'KP\GNPGP CWH FCU )GOGKPYQJN CWH FKG 'ZKUVGP\ -GPPVPKU WPF
'KPJCNVWPIXQP4GEJVGPWPF2HNKEJVGPCWHFKG8GTVGKFKIWPIFGT(TGKJGKVWPFFKG#EJVWPIH×T
1TFPWPI WPF#PUVCPF 5KG KUV H×T FKG TKEJVKIG$CNCPEG KP FGT)GUGNNUEJCHV \WUV¼PFKIő 
XQP
*GPVKI5
&GP IGPCPPVGP <KGNUGV\WPIGP VTCIGP PKEJV \WNGV\V FKG L×PIUVGP 'PVYKEMNWPIGP KP 4KEJVWPI
GKPGUXGTUV¼TMVGP#WUDCWUXQP)CP\VCIGUUEJWNGP4GEJPWPI*KGT IGJV GU N¼PIUVPKEJVOGJT
PWTWOHCEJNKEJGWPFKPJCNVNKEJG$KNFWPIQFGTWOTGKPG$GCWHUKEJVKIWPI\WIWPUVGPN¼PIGTGT
#TDGKVU\GKVGP FGT 'NVGTP UQPFGTP XGTUV¼TMV WO FKG (ÑTFGTWPI WPF 7PVGTUV×V\WPI FGT
*GTCPYCEJUGPFGP CWH KJTGO 9GI \W INGKEJDGTGEJVKIVGP WPF UQ\KCN XGTCPVYQTVNKEJGP
/GPUEJGP+PPGTJCNDFKGUGU7OHGNFUKPFGOUKEJFKG-KPFGTPWPOGJTJ¼WHKIGKPGP)TQ²VGKN
FGU 6CIGU CWHJCNVGP UVGJV FKG #WU×DWPI WPF FCOKV GKPJGTIGJGPF FCU 
$G(×TEJVGP XQP
)GYCNV FGP DGUEJTKGDGPGP 'TYCTVWPIGP WPF <KGNGP GPVIGIGP )GYCNV FWTEJ WPF WPVGT
,WIGPFNKEJGPUGKGUCWUSWCPVKVCVKXGTQFGTCWUSWCNKVCVKXGT2GTURGMVKXGIKNVGPVURTGEJGPFGKP






CDGT KP FGP $GTGKEJ FGT OGFKCNGP )GYCNV 




FGT CPIGUVTGDVGP <KGNG FKG (ÑTFGTWPI GKPGU RQUKVKXGP 5Q\KCNXGTJCNVGPU OKPFGUVGPU GDGPUQ
YKEJVKI KUV YKG FKG \KGNIGTKEJVGVG 2T¼XGPVKQP WPF +PVGTXGPVKQP XQP CWUIG×DVGT )GYCNV
(QTUEJWPIUCTDGKVGPFKGUKEJOKVFGT)GPGUGXQP#IITGUUKQPWPF)GYCNVCWUGKPCPFGTUGV\VGP
UEJNKG²GP HQNINKEJ KOOGT OGJT CWEJ FKG 7PVGTUWEJWPI 
RTQUQ\KCNGT (¼JKIMGKVGP WPF
8GTJCNVGPUYGKUGPGKP
'KP NCPIG <GKV XQTTCPIKI KO 4CJOGP ¼UVJGVKUEJGT -WPUVVJGQTKGP WPF RJKNQUQRJKUEJGT
&KUMWUUKQPGP XGTCPMGTVGT $GITKHH GTJKGNV KP FGP XGTICPIGPGP ,CJT\GJPVGP 'KP\WI KP FKG
2¼FCIQIKMWPFYKTFUGKVJGTWPVGTCPFGTGOKPUGKPGT9KTMWPICWHCIITGUUKXGUWPFRTQUQ\KCNGU
8GTJCNVGP WPVGTUWEJV 'ORCVJKG 5Q YKTF )GYCNVUVTCHV¼VGTP WPF CIITGUUKXGP ,WIGPFNKEJGP
\WOGKUV GKP&GHK\KV KP FGT 'ORCVJKGGPVYKEMNWPI \WIGUEJTKGDGPY¼JTGPF FKG (¼JKIMGKV WPF
$GTGKVUEJCHV UKEJ GORCVJKUEJ KP GKPG CPFGTG 2GTUQP GKP\WH×JNGP INGKEJGTOC²GP CNU
8QTCWUUGV\WPI H×T RTQUQ\KCNGU 8GTJCNVGP IKNV +PYKGHGTP 'ORCVJKG FKG 'PVYKEMNWPI FGU
5Q\KCNXGTJCNVGPU VCVU¼EJNKEJOQFGTKGTV KUVPGDGPFGTSWCPVKVCVKXGP'TJGDWPIFGT'HHGMVGFGU
WPVGTUWEJVGP )GYCNVRT¼XGPVKQPURTQITCOOU GKPG (TCIG FKG KO 4CJOGP FGT XQTNKGIGPFGP
#TDGKVFKUMWVKGTVYGTFGPUQNN
7PIGCEJVGVFGT-QPVTQXGTUGP×DGT#WUOC²WPF'KPHNWUUHCMVQTGPUEJWNKUEJGT)GYCNVDGUVGJV
KP9KUUGPUEJCHV WPF 2TCZKU GKPYGKVIGJGPFGT-QPUGPU DG\×INKEJ FGU*CPFNWPIUDGFCTHU \WT
2T¼XGPVKQP WPF 4GFWMVKQP CIITGUUKXGP 8GTJCNVGPU UQYKG \WT (ÑTFGTWPI RTQUQ\KCNGT
(¼JKIMGKVGP WPF 8GTJCNVGPUYGKUGP &CTCWU TGUWNVKGTVG KPUDGUQPFGTG KP FGP ,CJTGP XQT WPF
PCEJ FGT ,CJTJWPFGTVYGPFG GKPG TGIGNTGEJVG (NWV XGTUEJKGFGPGT 2T¼XGPVKQPU WPF
+PVGTXGPVKQPURTQITCOOG FGTGP YKUUGPUEJCHVNKEJG 'XCNWCVKQP CDIGUGJGP XQP YGPKIGP
#WUPCJOGP QHHGPIGDNKGDGP KUV &C GU H×T FKG 5EJWNNGKVWPIGP WPF .GJTGTRGTUQPGP LGFQEJ
OGKUVGKPGPITQ²GP#WHYCPFDGFGWVGVGKPUQNEJGU2TQITCOOGTHQNITGKEJ\WKPKVKKGTGPWPF\W
KORNGOGPVKGTGP WPF ×DGTFKGU J¼WHKI PKEJV YGPKI 7PVGTTKEJVU\GKV FCH×T GKPIGUGV\V YGTFGP
OWUU KUV FGT 9WPUEJ PCEJ MWT\HTKUVKI GKPUGV\DCTGP WPF OÑINKEJUV NCPIHTKUVKI YKTMUCOGP
/QFGNNGP FWTEJCWU RNCWUKDGN &GO ÑMQPQOKUEJGP +PVGTGUUG UVGJGP LGFQEJ FKG 'TMGPPVPKUUG
FGT .GTPRU[EJQNQIKG GPVIGIGP FKG GTHQNITGKEJGU 
UQ\KCNGU .GTPGP PKEJV FWTEJ MWT\HTKUVKIG
WPF UKPIWN¼T GKPIGUGV\VG/C²PCJOGP UQPFGTP FWTEJ NCPIHTKUVKI WPF ×DGTFCWGTPF CPIGNGIVG




ITQ²GT $GFCTH CP 9KTMUCOMGKVUPCEJYGKUGP QFGT (CNUKHK\KGTWPIGP FGTUGNDGP FKG PWT FWTEJ
\WXGTN¼UUKIG'XCNWCVKQPUGTIGDPKUUGIGYQPPGPYGTFGPMÑPPGP
&CU KO4CJOGP FKGUGT#TDGKV WPVGTUWEJVG 2TQLGMV Ő1JPG)GYCNV N¼WHV PKEJVU1FGT FQEJ!Ŏ
GPVURTKEJV\WP¼EJUVFGOUEJWNKUEJGP$GFCTHKPFGOGUGKPGMWT\HTKUVKIGKPUGV\DCTG/C²PCJOG
QHHGTKGTV FKG XQP GZVGTPGP/QFGTCVQTGP FWTEJIGH×JTV YKTF TGNCVKX IGTKPIGP ÑMQPQOKUEJGP
#WHYCPFDGTGKVGVWPFMGKPG7OUVTWMVWTKGTWPIGPCWH5EJWNGDGPGXGTNCPIV1DGULGFQEJCWEJ
FCU <KGN GKPGT 
NCPIHTKUVKIGP IGYCNVRT¼XGPVKXGP9KTMWPI GTH×NNV YCT DKUNCPI PKEJV IGMN¼TV
#NU )TWPFNCIG FGT GTIGDPKUQTKGPVKGTVGP #PCN[UG FGT 9KTMUCOMGKVUHTCIG FKGPGP PGDGP FGP
XQTCWUIGJGPFGP VJGQTGVKUEJGP #DJCPFNWPIGP FKG 'TIGDPKUUG FGT XQTIGPQOOGPGP
UWOOCVKXGP'XCNWCVKQPFGU2TQLGMVU&KG&CVGPGTJGDWPIGTHQNIVGOKV*KNHGGKPGUXCNKFKGTVGP
WPF PQTOKGTVGP 7PVGTUWEJWPIUKPUVTWOGPVU FCU KP GKPGO /GJTOGUU\GKVRWPMVFGUKIP \WT
'THCUUWPI FGT 'HHGMVG GKPGT 2TQLGMVVGKNPCJOG XQP 5EJ×NGTKPPGP WPF 5EJ×NGTP UGEJUVGT DKU
PGWPVGT -NCUUGP CPIGYCPFV YWTFG FGO (TCIGDQIGP \WT 'THCUUWPI XQP 'ORCVJKG
2TQUQ\KCNKV¼V #IITGUUKQPUDGTGKVUEJCHV WPF CIITGUUKXGO 8GTJCNVGP MWT\ ('2## 
.WMGUEJ

9GPPINGKEJ GKPG 7PVGTUWEJWPI CPJCPF UEJTKHVNKEJGT #PICDGP PKEJV CP FKG SWCNKVCVKXG
.GKUVWPI XQP $GQDCEJVWPIUUVWFKGP JGTCPTGKEJV KUV UKG GKPG /GVJQFG FGTGP 'TIGDPKUUG
SWCPVKHK\KGTDCTGWPFIWVXGTINGKEJDCTG'TMGPPVPKUUG×DGTGZKUVKGTGPFGQFGTOCPIGNPFG'HHGMVG
FGT/C²PCJOG GTNCWDV &KG 7PVGTUWEJWPI UQNN KP FKGUGO 5KPPG CWEJ FC\W DGKVTCIGP FGO
/CPIGNCPYKUUGPUEJCHVNKEJGXCNWKGTVGP2TQITCOOGPIGIGP×DGTFGT8KGN\CJNCPGZKUVKGTGPFGP
#PIGDQVGP GPVIGIGP\WYKTMGP WPF FGP +PKVKCVQTGP FGU 2TQLGMVGU GDGPUQ YKG RQVGPVKGNNGP
#WHVTCIIGDGTP GKPGP 'KPDNKEM KP FKG 
#WU9KTMWPIGP FGT 6GKNPCJOG CWH FKG WPVGTUWEJVGP





DGUUGTGP .GUDCTMGKV XGT\KEJVGV #WUPCJOGP DKNFGP FKG -CRKVGN FKG UKEJ GZRNK\KV








GTOÑINKEJGP UKPF UVTGPIGKP\WJCNVGPFG&GHKPKVKQPGPWPGTN¼UUNKEJ5KG UQNNVGPINGKEJGTOC²GP
CWUTGKEJGPFYGKVIGHCUUVUGKPWOGKPGP8GTINGKEJOKVCPFGTGP7PVGTUWEJWPIGP\WGTNCWDGP
UQYKG GPI IGPWI WO¯DGTUEJPGKFWPIGPOKV CPITGP\GPFGP7PVGTUWEJWPIUIGIGPUV¼PFGP \W
XGTOGKFGP WPF GKPGO ¯DGTOC² CP $GFGWVWPIGP XQT\WDGWIGP &KG HQNIGPFGP #DUEJPKVVG
FKGPGP FCJGT GKPGT'KPITGP\WPIFGT$GITKHHG#IITGUUKQP)GYCNV'ORCVJKG WPF RTQUQ\KCNGU
8GTJCNVGP UQYKG KJTGT #DITGP\WPI XQP CPITGP\GPFGP 2J¼PQOGPGP WPF -QPUVTWMVGP
#DUEJNKG²GPF YKTF LGYGKNU GKPG #TDGKVUFGHKPKVKQP HQTOWNKGTV FKG FGP $GFGWVWPIUTCWO FGT
$GITKHHGKPPGTJCNDFKGUGT#TDGKVDGUVKOOV
 #IITGUUKQPWPF)GYCNV
#PFGTU CNU CNNVCIUURTCEJNKEJG &GHKPKVKQPGP XQP #IITGUUKQP FKG UKEJ KP GKPGO UGJT ITQ²GP
$GFGWVWPIUTCWODGYGIGPQHVOCNUPGICVKXMQPPQVKGTVUKPFWPFPQTOCDYGKEJGPFGU8GTJCNVGP
GVKMGVVKGTGP VGKNYGKUG CDGT FWTEJCWU CWEJ GTY×PUEJVG 8GTJCNVGPUYGKUGP 
\$ KO 5RQTV
WOUEJTGKDGP GTNCWDGP YKUUGPUEJCHVNKEJG #WUNGIWPIGP KO #NNIGOGKPGP GKPGP MQPMTGVGTGP
$NKEM CWH FGP$GITKHH#IITGUUKQP 'KPG9GTVWPI FGU8GTJCNVGPUYKTF XQP GKPKIGP#WVQTGP
WOICPIGP KPFGO UVCVVFGUUGP FKG 5EJ¼FKIWPI CNU GPVUEJGKFGPFGU /GTMOCN DGT×EMUKEJVKIV
YKTF 5Q GTUEJGKPV DGKURKGNUYGKUG FCU 5EJNCIGP GKPGU )GIGP×DGTU CWU 0QVYGJT CWU FGT
2GTURGMVKXGPQTOIGTGEJVGP8GTJCNVGPUIGIGDGPGPHCNNUPKEJVCNU#IITGUUKQPYQJKPIGIGPGKPG
&GHKPKVKQP KO 5KPPG GKPGT 5EJ¼FKIWPI CWEJ KP FKGUGO (CNNG \WVTKHHV 'KPG J¼WHKI \KVKGTVG
&GHKPKVKQP XQP *GTDGTV 5GNI UVGNNV GPVURTGEJGPF FCU -TKVGTKWO FGT 5EJ¼FKIWPI KP FGP
/KVVGNRWPMV œ#IITGUUKQP DGUVGJV KP GKPGO IGIGP FGP 1TICPKUOWU QFGT GKP
1TICPKUOWUUWTTQICV IGTKEJVGVGU #WUVGKNGP UEJ¼FKIGPFGT 4GK\Gő 
5GNI GV CN  5 
'DGPUQFKG&GHKPKVKQPXQP/GT\œ#IITGUUKQPWOHCUUVLGPG8GTJCNVGPUYGKUGPOKVFGPGPFKG
FKTGMVG QFGT KPFKTGMVG 5EJ¼FKIWPI GKPGU +PFKXKFWWO OGKUV GKPGU #TVIGPQUUGP KPVGPFKGTV
YKTFő
/GT\5&KG(GUVNGIWPICWHFGP5EJ¼FKIWPIUDGITKHHGTOÑINKEJVPKEJVPWT
FGP 8GT\KEJV CWH FKG 9GTVWPI FGU 8GTJCNVGPU UQPFGTP XGTJKNHV XQT CNNGO FC\W FCUU
#IITGUUKQP UKEJ PKEJV FWTEJ CNN\W YGKV IGHCUUVG &GHKPKVKQPGP \W GKPGO 5COOGNDGITKHH
GPVYKEMGNV
&QEJ CWEJ KP FGT YKUUGPUEJCHVNKEJGP &KUMWUUKQP HKPFGP UKEJ 5VKOOGP YGNEJG FKG










5EJ¼FKIWPI GKP WPWOI¼PINKEJGU -TKVGTKWO FC GKPG VJGTCRGWVKUEJG $GJCPFNWPI CPUQPUVGP
PKEJV\WTGEJVHGTVKIGPY¼TG#IITGUUKXGU8GTJCNVGPYGNEJGUWPVGTMNKPKUEJGP)GUKEJVURWPMVGP
GKPG $GJCPFNWPI GTHQTFGTV YKTF UQOKV FGHKPKGTV FWTEJ œ=? 8GTJCNVGPUYGKUGP FKG 0QTOGP
XGTNGV\GP WPF FKG4GEJVG WPF$GF×THPKUUG CPFGTGT PKEJV DGCEJVGP&CU8GTJCNVGP KUV FCTCWH
CWUIGTKEJVGVLGOCPFCPFGTGPFKTGMVQFGTKPFKTGMV\WUEJ¼FKIGPő
5C²GVCN5&GT
'KPDG\WI FGT IGUGNNUEJCHVNKEJGP +PVGTRTGVCVKQP GKPGU 8GTJCNVGPU UVGJV GKPGT YGKVGTGP
2GTURGMVKXG UGJT PCJG CWU FGT FCU 2J¼PQOGP#IITGUUKQP DGVTCEJVGV YGTFGP MCPP FKG FGU
1RHGTU8QPXKGNGP#PU¼V\GPXGTPCEJN¼UUKIVJGDV(×TPVTCVV
FGTGP5KEJVYGKUGDGUQPFGTU
JGTXQT WPF UWDUWOKGTV WPVGT FGO $GITKHH #IITGUUKQP 8GTJCNVGPUYGKUGP œFKG GKPGO YGPP
OCP UGNDUV DGVTQHHGP KUV QFGT UKEJ DGVTQHHGP \W UGKP XQTUVGNNV PGICVKXG #HHGMVG PCOGPVNKEJ
#PIUVOCEJGPő
5
&KG 7PVGTUEJGKFWPI XQP 1RHGT WPF 6¼VGTRGTURGMVKXG URKGNV CWEJ QFGT IGTCFG KO
2T¼XGPVKQPUDGTGKEJ GKPG YKEJVKIG 4QNNG 'THQNITGKEJG 2T¼XGPVKQP UQNNVG KOOGT DGKFG
2GTURGMVKXGPWPFURG\KHKUEJG*CPFNWPIUWPF +PVGTRTGVCVKQPUOWUVGTOKVGKPDG\KGJGP9KG KO
MNKPKUEJGPKPVGTXGPVKXGP $GTGKEJ KUV \WFGO CWEJ JKGT GKPG 7PVGTUEJGKFWPI XQP
PQTOIGTGEJVGO WPF XQP FGT 0QTO CDYGKEJGPFGO 8GTJCNVGP PQVYGPFKI WO \YKUEJGP
GPVYKEMNWPIUIGTGEJVGP WPF CWHH¼NNKIGP 8GTJCNVGPUYGKUGP \W WPVGTUEJGKFGP WPF NGV\VGTGO
OÑINKEJUVHT×J\GKVKIGPVIGIGPYKTMGP\WMÑPPGP




WPF FGO YKUUGPUEJCHVNKEJGP -CPQP YGKVIGJGPF GPVURTKEJV FKG +PVGPVKQPCNKV¼V D\Y FKG
)GTKEJVGVJGKV FGU8GTJCNVGPU&GT \YGKVIGPCPPVG$GITKHHYKTF XQPGKPKIGP9KUUGPUEJCHVNGTP
DGXQT\WIV FC FKGUGT KO )GIGPUCV\ \WT QHVOCNU HTCINKEJGP +PVGPVKQP 
\$ KO <WUVCPF FGT
7P\WTGEJPWPIUH¼JKIMGKV FGO -TKVGTKWO FGT $GQDCEJVDCTMGKV GJGT GPVURTKEJV 
XIN 0QNVKPI
5&KGUYKTFKPFGT&GHKPKVKQPXQP2GVGTOCPPDGT×EMUKEJVKIVYQPCEJœ#IITGUUKQP
KP GTUVGT .KPKG GKP8GTJCNVGP KUV FCU FCTCWH CWUIGTKEJVGV KUV GKPG CPFGTG2GTUQP FKTGMV QFGT
KPFKTGMV \W UEJ¼FKIGPő  
2GVGTOCPP  5   &KGUG RCTVKGNNG 8GTUEJKGFGPJGKV FGT
LGYGKNKIGP$GFGWVWPIUT¼WOGN¼UUVUKEJIWVCO8GTJCNVGPXQP-NGKPMKPFGTPGTMN¼TGP8QTFGO








 CP GKPGO FGWVNKEJGP (KZKGTGP FGU )GIGP×DGTU XQT WPF Y¼JTGPF FGU UEJ¼FKIGPFGP
8GTJCNVGPUGTMGPPGPN¼UUV&KG#DUKEJVQFGT+PVGPVKQPGKPGT*CPFNWPIGPV\KGJVUKEJJKPIGIGP
KP CNNGT 4GIGN FGT $GQDCEJVWPI 6TQV\ FKGUGT 7PUKEJGTJGKVGP DGK FGT 'THCUUWPI JCV FKG
+PVGPVKQP GKPGT *CPFNWPI GKPGP UGJT JQJGP IGUGNNUEJCHVNKEJGP WPF TGEJVNKEJGP 5VGNNGPYGTV
DGKURKGNUYGKUGDGKFGT$GYGTVWPIXQP5VTCHVCVGP +PFKGUGO5KPPG KUVCWEJFCUDGUEJTKGDGPG
$GKURKGN GKPGT 0QVYGJTUKVWCVKQP \W DGWTVGKNGP *KGT NKGIV UKEJGT GKP 8GTJCNVGP XQT FCU CNU
IGTKEJVGV\WDGWTVGKNGPKUVY¼JTGPFFKGGKIGPVNKEJG+PVGPVKQPXQO#PITGKHGTCWUIGJVFGTFKG
)GYCNV IG\KGNV \WT 'TTGKEJWPI GKPGU <YGEMU GKPUGV\V Ō WPF UGK FKGU CWUUEJNKG²NKEJ
.WUVIGYKPP
#PFGTU CNU FGT $GITKHH #IITGUUKXKV¼V FGT GKPG KPFKXKFWGNNG &KURQUKVKQP \W CIITGUUKXGO
8GTJCNVGPWOUEJTGKDVFKGXQP2GTUQP\W2GTUQPWPVGTUEJKGFNKEJG#WURT¼IWPIGPJCDGPMCPP
WPF LG PCEJ DKQNQIKUEJGP WPF UQ\KCNKUCVQTKUEJGP $GFKPIWPIGP UQYKG URG\KHKUEJGP
7OYGNVKORWNUGP KP #IITGUUKQP WOUEJNCIGP MCPP YKTF FGT #IITGUUKQPU$GITKHH KO
YKUUGPUEJCHVNKEJGP $GTGKEJ CWUUEJNKG²NKEJ CWH FGT 8GTJCNVGPUGDGPG XGTYGPFGV &KGU UVGJV
×DGTFKGU KO-QPVTCUV \WO CNNV¼INKEJGP 5RTCEJIGDTCWEJ KP FGO KPUDGUQPFGTG FGT KO 2NWTCN
XGTYGPFGVG $GITKHH Ő#IITGUUKQPGPŎ J¼WHKI OKV URG\KHKUEJGP 'OQVKQPGP INGKEJIGUGV\V YKTF
<YGKHGNNQU IGJGP XQP 'OQVKQPGP OQVKXCVKQPCNG 9KTMWPIGP CWH LGINKEJG 8GTJCNVGPUYGKUGP
CWU INGKEJYQJN KUV FCU <WUVCPFGMQOOGP CIITGUUKXGP 8GTJCNVGPU LGFQEJ FWTEJ \CJNTGKEJG
CPFGTG (CMVQTGP 
OKVDGFKPIV 7O GKPGP YKUUGPUEJCHVNKEJGP $NKEM CWH FCU WPVGTUWEJVG








0GDGP FGP DKUJGT DGUEJTKGDGPGP &GHKPKVKQPGP P¼JGTV UKEJ GKPG YGKVGTG )TWRRG XQP
9KUUGPUEJCHVNGTP FGO $GITKHH XQP UGKPGO GV[OQNQIKUEJGP 7TURTWPI 
NCV CITGFK UKEJ






ő=? FKG FGO/GPUEJGP KPPGYQJPGPFG&KURQUKVKQP -QORGVGP\ QFGT $GTGKVUEJCHV
CWH )TWPF UGKPGT CPIGDQTGPGP .GTPH¼JKIMGKV *CPFNWPIUYGKUGP \W GPVYKEMGNP FKG
UKEJ WTURT×PINKEJ KP #MVKXKV¼V QFGT y-QPVCMVNWUVy UR¼VGT KP FGP XGTUEJKGFGPUVGP
IGNGTPVGP WPF UQ\KCN XGTOKVVGNVGP KPFKXKFWGNNGP WPF MQNNGMVKXGP (QTOGP XQP
5GNDUVDGJCWRVWPIDKU\WT)TCWUCOMGKVCWUFT×EMGPő
*CEMGT5
#WEJ KO #NNVCIUYQTVUEJCV\ URKGIGNV UKEJ FKGUGU 8GTUV¼PFPKU VGKNYGKUG YKFGT UQYQJN KO
KPUVTWOGPVGNNGP 
&WTEJUGV\WPIUH¼JKIMGKV \$ KO $GTWH CNU CWEJ KO GZRTGUUKXGP $GTGKEJ

.GKUVWPIUFGOQPUVTCVKQP \$DGKO5RQTV KUV FGT#IITGUUKQPUDGITKHH GJGTRQUKVKXMQPPQVKGTV
WPFGPVURTKEJVFGTGV[OQNQIKUEJCDIGNGKVGVGP$GVTCEJVWPIUYGKUG
(×T FKG GPVYKEMNWPIUVJGQTGVKUEJ QTKGPVKGTVG (QTUEJWPI KUV FKGUG UGJT YGKV IGHCUUVG #TV FGT
$GITKHHUCWUNGIWPI CNNGTFKPIU GJGT WPDTCWEJDCT FC UKG QJPG FGP <WUCV\ FGT 5EJ¼FKIWPI KO
)TWPFGPKEJVUCPFTGUCNU#MVKXKV¼V GTHCUUVWPFUQOKVMGKPG#DNGKVWPIXQP2T¼XGPVKQPUQFGT





-TKVGTKGP CNU CIITGUUKX TWDTK\KGTVYGTFGP MÑPPGP UQPFGTP4GUWNVCV GKPGU MQORNGZGP WPF LG
PCEJ7PVGTUWEJWPIU\YGEMWPVGTUEJKGFNKEJGP+PVGTRTGVCVKQPUWPF$GWTVGKNWPIURTQ\GUUGUUKPF






&WTEJH×JTWPI GKPGT *CPFNWPI IGIGP FGP 9KNNGP CPFGTGT FKG 7PCPIGOGUUGPJGKV FGT
GKPIGUGV\VGP/KVVGNQFGTFCU7PINGKEJIGYKEJVFGT-T¼HVG\WT'KPQTFPWPIGKPGU8GTJCNVGPUCNU
#IITGUUKQP FKGPGP &KGUG 8KGNH¼NVKIMGKV FGT -TKVGTKGP KUV CWH )TWPF FGT \CJNTGKEJGP























HTGOFGPHGKPFNKEJG DKU JKP \WT UVTWMVWTGNNGP )GYCNV GTUVTGEMV #WHITWPF FGT \CJNTGKEJGP
WPVGTUEJKGFNKEJGP#PYGPFWPIUWPF(QTUEJWPIUIGDKGVGJCVUKEJFCUUGOCPVKUEJG2QVGPVKCNFGT
$GITKHHG )GYCNV WPF #IITGUUKQP VGKNYGKUG UQYGKV CPIGP¼JGTV FCUU UKG CWEJ KP FGT
YKUUGPUEJCHVNKEJGP.KVGTCVWTQHVOCNUU[PQP[OXGTYGPFGVYGTFGP
'KP \GPVTCNGU &KHHGTGP\KGTWPIUOGTMOCN FGT )GYCNVHQTUEJWPI DGUVGJV KP FGT .GICNKV¼V WPF
UQOKV NGV\VNKEJ GTPGWV KP FGT 0QTOIGO¼²JGKV FGU 8GTJCNVGPU œ)GYCNV KUV FGOPCEJ GKPG
\KGNIGTKEJVGVG FKTGMVG RJ[UKUEJG QFGT UQ\KCNG 5EJ¼FKIWPI FGTGP +NNGICNKV¼V KP FGT
IGUGNNUEJCHVNKEJGP $GWTVGKNWPI /GTMOCNGP FGU 6¼VGTU FGU 1RHGTU QFGT FGT UQ\KCNGP
-QVTQNNKPUVCP\ WPVGTNKGIVő 
/CTVKP/CTVKP  5  KO )GIGPUCV\ \WO NGIKVKOGP










 5  9¼JTGPF FCU 6ÑVGP QFGT 8GTNGV\GP OKV9CHHGPIGYCNV 
 QFGT
MÑTRGTGKIGPGP /KVVGNP 
 UQYKG UGZWGNNGT /KUUDTCWEJ 
 UGJT GKPJGKVNKEJ CNU
)GYCNVXGTUVCPFGPYKTF KUVFKG$GITKHHUCWHHCUUWPIDGK$GNGKFKIWPIGPQFGT$GUEJKORHWPIGP

 KO (CNNG XQP&KGDUVCJN 
 UQYKG DGK8GTNGV\WPIGP FGT)GH×JNG GKPGT CPFGTGP
2GTUQP 
 UGJT FKHHGTGPV -NCTG 7PVGTUEJKGFG YGTFGP CWEJ DGK GKPGO 8GTINGKEJ XQP
-KPFGTPD\Y ,WIGPFNKEJGPWPF'TYCEJUGPGPFGWVNKEJ&CU)GYCNVXGTUV¼PFPKU'TYCEJUGPGT
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ŶŵĞƌŬƵŶŐĞŶ͗ŶƚŶŽŵŵĞŶĂƵƐ͗^ĐŚƵďĂƌƚŚƵŶĚĐŬĞƌŵĂŶŶϮϬϬϬ͕^͘ϭϲ
&GWVNKEJ\W GTMGPPGP KUVFCUU.GJTGT+PPGP×DGTGKPGPYGKVGTGP)GYCNVDGITKHHXGTH×IGPCNU
5EJ×NGT+PPGP /¼FEJGP ×DGT GKPGP YGKVGTGP CNU ,WPIGP UQYKG )[OPCUKCUVGP ×DGT GKPGP
YGKVGTGPCNU/KVVGNUEJ×NGT
XGTINGKEJDCTOKV9GTMTGCNUEJ×NGTP9KG\WGTYCTVGPHCNNGP\WFGO
FKG 'TIGDPKUUG DGK MÑTRGTNKEJGP )GYCNVHQTOGP JQOQIGPGT CWU CNU DGK XGTDCNGP WPF
KPUDGUQPFGTGRU[EJKUEJGP$GUEJTGKDWPIGP
9GKVIGJGPFMQPUGPUWGNNKO#NNVCIUXGTUV¼PFPKUWPFCWUYKUUGPUEJCHVNKEJGT2GTURGMVKXGKUVFKG
'TMGPPVPKU FCUU )GYCNV KP FGT 4GIGN KP \YKUEJGPOGPUEJNKEJGP $G\KGJWPIGP GPVUVGJV WPF
WPCDJ¼PIKIXQPKJTGT#WURT¼IWPIFCU4GUWNVCVCWHIGUEJCWMGNVGT-QPHNKMVG/KUUXGTUV¼PFPKUUG
FGT (GJNKPVGTRTGVCVKQPGP OCTMKGTV 5KG FKGPV UQOKV KO YGKVGUVGP 5KPPG FGT -QPHNKMVNÑUWPI
RTQXQ\KGTVNGV\VNKEJLGFQEJYGKVGTG-QPHNKMVG
XIN*WTTGNOCPP$T×PFGN5
'U N¼UUV UKEJ CDUEJNKG²GPF MQPUVCVKGTGP FCUU GU DGK FGP $GITKHHGP )GYCNV WPF #IITGUUKQP
UQYKG CNNIGOGKP KO*KPDNKEM CWH FKG8GTYGPFWPIRU[EJQNQIKUEJGT$GITKHHNKEJMGKVGP FCTCWH
CPMQOOV UKG YGPKIGT FGVGTOKPKGTGPF CNU CM\GPVWKGTGPF CP\WYGPFGP (×T GKPG
YKUUGPUEJCHVNKEJG*GTCPIGJGPUYGKUGCPGKPIGUGNNUEJCHVNKEJUQXKGNUGKVKIGU2J¼PQOGPN¼UUVGU
UKEJ LGFQEJ YKG DGTGKVU DGVQPV PKEJV XGTOGKFGP FGP UGOCPVKUEJGP )GNVWPIUDGTGKEJ FGU
7PVGTUWEJWPIUIGIGPUVCPFGUOÑINKEJUVIGPCWCD\WUVGEMGP
+O (QNIGPFGP YGTFGP FKG $GITKHHG )GYCNV WPF #IITGUUKQP KP KJTGT UKPIWN¼TGP (QTO CWH
)TWPF OGKPGU )GIGPUVCPFUDGTGKEJU 
FGUVTWMVKXG (QTOGP FGT #IITGUUKQP U[PQP[O




*CPFNWPIUCMV WOUEJTGKDV 7O (GJNFGWVWPIGP XQT\WDGWIGP YGTFGP KPUDGUQPFGTG KO
GORKTKUEJGP6GKNFGT#TDGKVFKG-QORQUKVCŐ)GYCNVJ¼WHKIMGKVŎWPFŐ#IITGUUKQPUNGIKVKOCVKQPŎ
DGXQT\WIV +P FGP )GIGPUVCPFUDGTGKEJ FGT )GYCNVJ¼WHKIMGKV HCNNGP FGOPCEJ LGPG
8GTJCNVGPUYGKUGP FKG FCTCWH CWUIGTKEJVGV UKPF GKPG 2GTUQP 
QFGT FGTGP 'KIGPVWO CWH
RJ[UKUEJG RU[EJKUEJG QFGT XGTDCNG 9GKUG \W UEJ¼FKIGP Y¼JTGPF WPVGT
#IITGUUKQPUNGIKVKOCVKQP FKG $GTGKVUEJCHVUGDGPG \W XGTUVGJGP KUV (QTOGP MQPUVTWMVKXGT
#IITGUUKQP 
\$ &WTEJUGV\WPIUH¼JKIMGKV UQYKG #WVQCIITGUUKQP 
\$ 5GNDUVXGTNGV\WPIGP
DNGKDGP UQOKV GDGPUQ YKG (QTOGP UVTWMVWTGNNGT )GYCNV CWUIGUEJNQUUGP FC UKG H×T FCU
CPIGUVTGDVG(QTUEJWPIUXQTJCDGPPKEJVXQP4GNGXCP\UKPF&KG4QNNGXQP/CEJVXGTJ¼NVPKUUGP
YKTF CNNGTFKPIU KO4CJOGP FGT7TUCEJGPCPCN[UG CPIGH×JTV WPF HNKG²V UQOKV KPFKTGMV KP FKG
#PCN[UGPOKVGKP
 'ORCVJKGWPF-QTTGNCVG
&GT JGWVKIG $GITKHH 'ORCVJKG IGJV CWH FCU FGWVUEJG 9QTV Ő'KPH×JNWPIŎ \WT×EM YGNEJGU
WTURT×PINKEJ FGT -WPUVIGUEJKEJVG GPVUVCOOV WPF FKG 6GPFGP\ FGU $GQDCEJVGTU DGUEJTGKDV
UKEJ KP GKP DGVTCEJVGVGU 1DLGMV JKPGKP \W RTQLK\KGTGP .KRRU 
 XGTYGPFGVG FGP $GITKHH
GTUVOCNU KORU[EJQNQIKUEJGP-QPVGZV6KVEJPGT 
 H×JTVGFCUGPINKUEJG9QTV ŐGORCVJ[Ŏ
GKPYGNEJGU KP FGP UGEJ\KIGT ,CJTGP'KP\WI KP FKG FGWVUEJG R¼FCIQIKUEJG RU[EJQNQIKUEJG
WPFUQ\KQNQIKUEJG(CEJURTCEJGGTJKGNV
XIN)CUUPGT5




TGKP MQIPKVKXG 8GTYGPFWPI FGU $GITKHHU WC FCUU 'ORCVJKG DGTGKVU KP UGJT HT×JGP
'PVYKEMNWPIUUVCFKGP DGQDCEJVGV YGTFGP MQPPVG 
\$ <CJP9CZNGT GV CN  $KUEJQH
-ÑJNGT   UQYKG FKG HGJNGPFG #DITGP\WPI \WO $GITKHH FGT 4QNNGP×DGTPCJOG
'KPKIG #WVQTGP DGXQT\WIGP FCJGT GKPG XQTYKGIGPF CHHGMVKXG #WHHCUUWPI XQP 'ORCVJKG
(TKGFNOGKGTHCUUVFKG\CJNGKEJGPCHHGMVKXGP&GHKPKVKQPUCPU¼V\GXQP'ORCVJKGHQNIGPFGTOC²GP





J¼WHKI CWEJ FGTGP 2TQ\GUUJCHVKIMGKV KO <GPVTWO FGT )GIGPUVCPFUDGVTCEJVWPI 5Q FGHKPKGTV
-GGHG 





5KEJV D\Y *ÑTDCTGP DGIKPPV ×DGT FKG .QUNÑUWPI XQP MQIPKVKXGP 'KPHN×UUGP 
\$
8QTWTVGKNGPH×JTVWPFUEJNKG²NKEJKPGKPGTDGYWUUVGP#DVTGPPWPIFGT)GH×JNGIKRHGNVFKGFGT
$GQDCEJVGT OKV FGO $GVTQHHGPGP VGKNV 
4×EMOGNFWPI 
XIN (TKGFGNOGKGT  5 
7PGKPKIMGKV DGUVGJV FKGUDG\×INKEJ FCTKP QD GU PWP FGT 8QTICPI FGU 0CEJXQNN\KGJGPU CWH
)TWPF UKVWCVKXGT WPF RGTUQPCNGT *KPYGKUG KUV YCU CNU 'ORCVJKG DG\GKEJPGV YGTFGP UQNNVG
QFGT FKG GOQVKQPCNG 4GCMVKQP FGU $GQDCEJVGTU 
XIN 5EJOKVV  5  9KTF NGV\VGTGU
CPIGPQOOGP MCPP YGKVGTJKP \YKUEJGP UQNEJGP #PU¼V\GP WPVGTUEJKGFGP YGTFGP FKG GKP
FGEMWPIUINGKEJGU'OQVKQPUGTNGDGPXQTCWUUGV\GP 
\$(GUJDCEJ4QG\KVPCEJ/GKPFN
  WPF UQOKV GKP WPCUUKOKNKGTVGU #DDKNF FGT CHHGMVKXGP .CIG FGU CPFGTGP KO 'IQ CNU
'ORCVJKG DG\GKEJPGP UQYKG UQNEJGP#PU¼V\GP FKG CWH FKGUGU-TKVGTKWOMGKPGP9GTV NGIGP

\$*QHHOCPP




YGTFGP P¼ONKEJ FKG (WUKQP OKV FGP CPFGTGP WPF \WINGKEJ FKG 6TGPPWPI XQP KJO KP
#PGTMGPPWPIUGKPGT'KIGPCTVő 
-ÑTPGT5&KGUGT#URGMVGTUEJGKPVUGJTDGFGWVUCO
DGK FGT $GITKHHUDGUVKOOWPI FC GT FKG +PFKXKFWCNKV¼V FGT 2GTUQPGP OKV GKPDG\KGJV WPF KO
7PVGTUEJKGF \WO /KVNGKF GKPG ¯DGTY¼NVKIWPI FWTEJ FKG XQP CW²GP CWUIGNÑUVGP )GH×JNG
CWUUEJNKG²V 0KEJV \WNGV\V YKTF 'ORCVJKG CWEJ KP UGKPGT (WPMVKQP CNU RTQUQ\KCNGU /QVKX
WPVGTUWEJV WPF DGUVKOOV 
XIN 2WTTOCPP8KGFGP\  /GKPFGN  (×T FKG )GYCNV
2T¼XGPVKQPUKPFUQNEJG#PU¼V\GXQPDGUQPFGTGT$GFGWVWPIFCUKGGKPGPFKTGMVGP$G\WI\WO
UQ\KCNGP /KVGKPCPFGT JGTUVGNNGP &KGUGT 6JGOCVKM YGTFG KEJ OKEJ CP UR¼VGTGT 5VGNNG
CWUH×JTNKEJYKFOGP
#DUEJNKG²GPF UQNNGP PWP PQEJ GKPKIG CPITGP\GPFG 6GTOKPK XQO 'ORCVJKG$GITKHH
WPVGTUEJKGFGP YGTFGP WO FGP )GIGPUVCPFUDGTGKEJ \W MQPMTGVKUKGTGP (GTPGT YGTFGP FKG
$GITKHHG CWEJ YGKVGTJKP KO 4CJOGP FKGUGT #TDGKV CWHVCWEJGP WPF DGF×THGP UQOKV GKPGT
VGTOKPQNQIKUEJGP#DITGP\WPI
)GH×JNUCPUVGEMWPI YKTF CNU 
8QT(QTO FGT 'ORCVJKG KP FGT 2U[EJQNQIKG MQPVTQXGTU
FKUMWVKGTV'UJCPFGNVUKEJFCDGKWOGKPGPTGEJVRTKOKVKXGP/GEJCPKUOWUFGTDGTGKVUKOGTUVGP
.GDGPULCJT CWHVTKVV5EJQPFGT#PDNKEMFGU#WUFTWEMUXGTJCNVGPUFGT$G\WIURGTUQPQFGTFCU
5EJTGKGP GKPGU CPFGTGP $CD[U KO 4CWO MÑPPGP IGP×IGP WO GKPGP ¼JPNKEJGP
'OQVKQPUCWUFTWEM JGTXQT\WTWHGP 





 5  FKGU  5  ,CPMG  5  8QP GKPGO 8GTUV¼PFPKU H×T FKG
5KVWCVKQPQFGTFKG)GH×JNGFGUCPFGTGPMCPPJKGTLGFQEJOCPIGNUMQIPKVKXGT(¼JKIMGKVGPPKEJV
FKG 4GFG UGKP )GH×JNUCPUVGEMWPI TWHV \WFGO MGKPG *CPFNWPIUOQVKXCVKQP IGIGP×DGT GKPGT
HTGOFGP 2GTUQP JGTXQT WPF DNGKDV UQOKV GJGT CWH FKG GKIGPG 2GTUQP \GPVTKGTV 
XIN )CUUPGT
5
/KVIGH×JN DG\GKEJPGV FCU GKIGPVNKEJG /KV(×JNGP +O )GIGPUCV\ \WT 'ORCVJKG KUV MGKPG
TGHNGZKXG &KUVCP\ \WO (TGOFGTNGDGP IGIGDGP XKGNOGJT MCPP FGT /KVH×JNGPFG XQP FGP
CWUIGNÑUVGP 'OQVKQPGP XÑNNKI XGTGKPPCJOV YGTFGP 'U MCPP \WFGO FCXQP CWUIGICPIGP
YGTFGP FCUU GU UKEJ DGK /KVIGH×JN WO 2TQLGMVKQPGP GKIGPGP 'ORHKPFGPU JCPFGNV WPF FKG
$GF×THPKUUG FGU CPFGTGP WPVGT 7OUV¼PFGP PWT WP\WTGKEJGPF GTHCUUV &GT $GITKHH /KVNGKF
KORNK\KGTVINGKEJGUKUVCNNGTFKPIUCWHPGICVKXGTNGDVG'OQVKQPGPDGITGP\V
5[ORCVJKGKORNK\KGTVœKOOGTGKPG2CTCNNGNKV¼VKO'TNGDGPWPFKO8GTJCNVGP\YGKGT/GPUEJGP




)CUUPGT5'ORCVJKGFKGPV UQOKV KO)GIGPUCV\ \WT5[ORCVJKG






FGU CPFGTGP LGFQEJ YGTFGP FKG )GH×JNG PKEJV PCEJGORHWPFGP &KG CHHGMVKXG -QORQPGPVG
XQP'ORCVJKGDNGKDVKPFKGUGO<WUCOOGPJCPIWPDGCEJVGV
#NNG IGPCPPVGP 6GTOKPK VCWEJGP VGKNU U[PQP[O XGTYGPFGV VGKNU CNU 8QTCWUUGV\WPI QFGT
URG\KGNNG(QTOFGT'ORCVJKGKPYKUUGPUEJCHVNKEJGP2WDNKMCVKQPGPCWH+PFKGUGO(CNNGYWTFGP
FKG IGPCPPVGP7PVGTUEJGKFWPIUMTKVGTKGP CWHIGITKHHGP WOFGP$GFGWVWPIUTCWOFGT$GITKHHG
MNCTCD\WITGP\GP)NGKEJ\GKVKIUQNNMGKPGUFGT-QPUVTWMVGCWH)TWPFFGTWP\YGKHGNJCHVUVCTMGP
8GTPGV\WPI OKV 'ORCVJKG UQYKG FGP \CJNTGKEJGP (QTUEJWPIUCPU¼V\GP YGNEJG FGT
7PVGTUWEJWPIXQP'ORCVJKGFKGPGPKO(QNIGPFGPWPDGCEJVGVDNGKDGP
0GDGPFGP&KHHGTGP\GPDGKFGT'KPITGP\WPIFGU-QPUVTWMVU'ORCVJKGDGUVGJGPLGFQEJCWEJ







)GH×JNG GKPGT CPFGTGP 2GTUQP D\Y 2GTUQPGPITWRRG GTNCPIV )NGKEJGU VTKHHV CWEJ CWH




UKG UVGNNXGTVTGVGPF OKV\WGTNGDGP QJPG FCDGK OKV KJPGP \W XGTUEJOGN\GP &KG GKPH×JNGPFG
2GTUQPGTJ¼NVUQOKV'KPDNKEMGKPFKG
)GH×JNU9GNVGKPGT2GTUQPQJPGXQPFKGUGT×DGTY¼NVKIV
\W YGTFGP &GT $GITKHH FGT )CP\JGKVNKEJMGKV UEJNKG²V UQYQJN MQIPKVKXG CNU CWEJ CHHGMVKXG
'NGOGPVGOKV GKP FJ GU KUV PGDGP FGO GOQVKQPCNGP'TNGDGP CWEJ GKP8GTUV¼PFPKU H×T FKG
5KVWCVKQPWPFFKG2GTURGMVKXGFGUCPFGTGPGKPIGUEJNQUUGP
 2TQUQ\KCNGU8GTJCNVGP





\WT×EMIGH×JTV YGTFGP +O FGWVUEJGP 5RTCEJTCWOYWTFGP FKG GTUVGP WOHCUUGPFGP#TDGKVGP
\WT 6JGOCVKM XQP *GNOWV .×EM 
 RWDNK\KGTV +O YGKVGUVGP 5KPPG YGTFGP WPVGT







FCUU (QTOGP RTQUQ\KCNGP 8GTJCNVGPU 
*GNHGP 6GKNGP -QQRGTKGTGP 5RGPFGP GVE KP
FGWVNKEJGO-QPVTCUV\W#IITGUUKQP<GTUVÑTWPIWPFGIQKUVKUEJGO8GTJCNVGPUVGJGP
$KGTJQHH
 -PQRH)CNNUEJ×V\  4QVJ  #WH FKGUGP <WUCOOGPJCPI YKTF UR¼VGT
CWUH×JTNKEJ GKPIGICPIGP FGT 8GTYGKU CP FKGUGT 5VGNNG UQNN NGFKINKEJ \WO UGOCPVKUEJGP
8GTUV¼PFPKU FGU $GITKHHU DGKVTCIGP 'U UGK DGTGKVU CPIGOGTMV FCUU FKG $G\KGJWPI XQP
RTQUQ\KCNGO 8GTJCNVGP WPF #IITGUUKQP FWTEJCWU MQORNGZ KUV WPF FKG $G\GKEJPWPI FGT
$GITKHHGCNU#PVQP[OGGVYCU\WMWT\ITGKHV
&GT IGOGKPUCOG 0GPPGT CNNGT RTQUQ\KCNGP 8GTJCNVGPUYGKUGP KUV FCUU UKG -QUVGP H×T FGP
*CPFGNPFGP OKV UKEJ DTKPIGP H×T FGP 4G\KRKGPVGP JKPIGIGP XQTVGKNJCHV UKPF &GPPQEJ KUV




*KNHGXGTJCNVGP KOOGT GKP KPVGTCMVKXGT 2TQ\GUU KUV MCPP CWEJ GKPG RTQUQ\KCN KPVGPFKGTVG
*CPFNWPI FC\W H×JTGP FCUU DGKO 'ORH¼PIGT GKP WPGTY×PUEJVGT <WUVCPF GKPVTKVV 
\$
7PVGTNGIGPJGKVUIGH×JN *KGT YKTF CWEJ FGWVNKEJ FCUU RTQUQ\KCNGU *CPFGNP PWT FCPP
GTHQNITGKEJ UGKP MCPP YGPP FGT *CPFGNPFG KP FGT .CIG KUV UKEJ KP UGKP )GIGP×DGT
GKP\WH×JNGP (TKGFGNOGKGT 
 UEJNKG²V FKGU KP UGKPG &GHKPKVKQP OKV GKP KPFGO GT
XQTCWUUGV\VFCUUFCURTQUQ\KCNG8GTJCNVGPCWEJXQO'ORH¼PIGTCNUUQNEJGUKPVGTRTGVKGTVYKTF
0GDGPFGP IGPCPPVGP&GHKPKVKQPUCPU¼V\GP GZKUVKGTGPCWEJ8GTUWEJGFGP$GITKHH ×DGT UGKPG
2TQ\GUUJCHVKIMGKV \W FGVGTOKPKGTGP 5Q NGIVGP 5EJYCTV\ WPF *QYCTF 
 \KV PCEJ
(TKGFGNOGKGT  5  GKP /QFGNN XQT YGNEJGU DKU JGWVG \W FGP )TWPFNCIGP FGT
YKUUGPUEJCHVNKEJGP#WUGKPCPFGTUGV\WPIIGTGEJPGVYGTFGPMCPP2TQUQ\KCNGU8GTJCNVGPDGUVGJV
FGOPCEJ CWU XKGT \GKVNKEJ CWHGKPCPFGT HQNIGPFGP 5VWHGP$GIKPPGPFOKV FGT9CJTPGJOWPI
GKPGT 5KVWCVKQP CNU 0QVNCIG UVGJGP KO P¼EJUVGP 5EJTKVV ¯DGTNGIWPIGP FGU $GQDCEJVGTU
DG\×INKEJ UGKPGT (¼JKIMGKVGP \W JGNHGP UQYKG FKG #DY¼IWPI FGT -QUVGP WPF RGTUQPCNGT
0QTOGP+PGKPGOFTKVVGP5EJTKVVYGTFGP8GTJCNVGPUCNVGTPCVKXGPOKV\WIGJÑTKIGP-QUVGPWPF
0WV\GP CDIGYQIGP WO UEJNKG²NKEJ \W GKPGT JGNHGPFGP D\Y CDYGJTGPFGP 4GCMVKQP \W
IGNCPIGP 2QUKVKX KUV FKGUGO /QFGNN CP\WTGEJPGP FCUU GU FWTEJ FKG RTQ\GUUWCNG
*GTCPIGJGPUYGKUG H×T FKG 'PVYKEMNWPI R¼FCIQIKUEJGT/C²PCJOGP DGUQPFGTU IGGKIPGV KUV
&KG -GTPCWUUCIG FGU /QFGNNU FCUU DGK JQJGP *KNHGNGKUVWPIUMQUVGP FKG 6GPFGP\ \WT
8GTCPVYQTVWPIUCDYGJT FGP 'HHGMV RGTUQPCNGT 0QTOGP OQFGTKGTG MQPPVG LGFQEJ KP GKPGO
'ZRGTKOGPV XQP 5EJOKVV &CNDGTV WPF /QPVCFC 
 YKFGTNGIV YGTFGP &GPPQEJ
TGRT¼UGPVKGTVGUGKPGP#WUICPIURWPMVXKGNGTCDIGYCPFGNVGT2TQ\GUUOQFGNNG
¯DGT FCU -TKVGTKWO FGT (TGKYKNNKIMGKV GKPGT CWUIGH×JTVGP *CPFNWPI DGUVGJV YGKVIGJGPFG
'KPKIMGKV KO YKUUGPUEJCHVNKEJGP -CPQP 
XIN GVYC $KGTJQHH  -KGPDCWO  4QVJ









FWTEJ 5CPKV¼VGT .GJTGT YGTFGP KO GPIGTGP 5KPPG LGFQEJ PKEJV CNU RTQUQ\KCNGU 8GTJCNVGP
IGYGTVGV JKGT MQOOV FCU IGPPCPPVG -TKVGTKWO FGT (TGKYKNNKIMGKV \WO 6TCIGP #WEJ FKG
&KHHGTGP\GP XQP CNVTWKUVKUEJGO WPF RTQUQ\KCNGO 8GTJCNVGP YGTFGP CPJCPF FGT #DDKNFWPI
XGTFGWVNKEJVœ9¼JTGPFRTQUQ\KCNGU8GTJCNVGPFKG#PVK\KRCVKQPGKPGUGKIGPGP0WV\GPUCWUFGO
KPVGPFKGTVGPQFGTIG\GKIVGP8GTJCNVGPPKEJVCWUUEJNKG²VKORNK\KGTVCNVTWKUVKUEJGU8GTJCNVGPRGT
&GHKPKVKQP MGKPGP RGTUÑPNKEJGP 0WV\GPő 
(TG[ GV CN  5  WPF KUV UQOKV UGNDUVNQU
&GPPQEJ YGTFGP FKG DGKFGP $GITKHHG J¼WHKI U[PQP[O XGTYGPFGV  YCU XQT CNNGO CWH FKG
UEJYGTPCEJ\WXQNN\KGJGPFG/QVKXCVKQP\WT×EM\WH×JTGPKUV
œ9GPP KEJ GVYC GKPGP DGF×THVKIGP -QNNGIGP HKPCP\KGNN WPVGTUV×V\G UQ OCI FKGUGT
OCPKHGUV ŐCNVTWKUVKUEJGŎ #MV FWTEJ ICP\ WPVGTUEJKGFNKEJG =? 'TY¼IWPIGP OQVKXKGTV
UGKP8KGNNGKEJVOÑEJVGKEJKO-QNNGIGPMTGKUCNUDGUQPFGTUITQ²\×IKIIGNVGPXKGNNGKEJV
OGKPGP-QNNGIGP FGO×VKIGP 
WPOQTCNKUEJG*CPFNWPI KJP XQPOKT CDJ¼PIKIOCEJGP
QFGTUGKPG<WPGKIWPIŐMCWHGPŎ 
UVTCVGIKUEJGU8GTJCNVGPXKGNNGKEJVCDGTOÑEJVGKEJKP
FGT 6CV UGKPG 0QV NKPFGTP 






















UKEJFWTEJCWU H×TFCU2J¼PQOGP#NVTWKUOWUD\Y H×T TGKP GORCVJKUEJOQVKXKGTVGRTQUQ\KCNG
8GTJCNVGPUYGKUGP CWU 
\$ (TKGFGNOGKGT  *QHHOCPP  2WTTOCPP8KGFGP\ 
&CU -QPUVTWMV 'ORCVJKG CNU OQVKXCVKQPCNG )TWPFNCIG CNVTWKUVKUEJGP 8GTJCNVGPU D\Y
RTQUQ\KCNGP8GTJCNVGPUUVGJVJKGTGPVURTGEJGPFKO<GPVTWOFGTYKUUGPUEJCHVNKEJGP&GDCVVGP
&C KEJ OKEJ FKGUGO <WUCOOGPJCPI CP CPFGTGT 5VGNNG PQEJ CWUH×JTNKEJ YKFOG UGK JKGT
NGFKINKEJFCTCWHJKPIGYKGUGP
#WH)TWPFFGTRQVGPVKGNNGP$GFGWVWPIUXKGNHCNVJKNHTGKEJGT*CPFNWPIGPKPUDGUQPFGTGYCUFKG
CWUUEJNCIIGDGPFGP $GYGIIT×PFG WPF /QVKXG CPDGNCPIV WPF FGT INGKEJ\GKVKI UKPPXQNN
GTUEJGKPGPFGP 7PVGTUEJGKFWPI FGT )GIGPUV¼PFG GORHKGJNV GU UKEJ OGKPGU 'TCEJVGPU
RTQUQ\KCNGU8GTJCNVGPCNU1DGTDGITKHH\WXGTYGPFGPFGTXGTUEJKGFGPUVG(QTOGPHTGKYKNNKIGP
WPFDGCDUKEJVKIGP8GTJCNVGPUGKPUEJNKG²VYGNEJG-QUVGPH×TFGP*CPFGNPFGPDGFGWVGPUQYKG
0WV\GP H×T FGP4G\KRKGPVGP 2TQUQ\KCNKV¼VYKTF KP FKGUGO5KPPG CNU'KIGPUEJCHV XGTUVCPFGP
YGNEJGFKGUKVWCVKQPU×DGTITGKHGPFG$GTGKVUEJCHVRTQUQ\KCN\WJCPFGNPWOUEJTGKDV
0CEJFGO OKVVGNU FGT IGPCPPVGP #TDGKVUFGHKPKVKQPGP GKP VGTOKPQNQIKUEJGT 4CJOGP H×T FKG
VJGQTGVKUEJGP WPF FKG #DJCPFNWPIGP IGUGV\V YWTFG MÑPPGP FKG 8GTJCNVGPUYGKUGP WPF
&KURQUKVKQPGP PWP GKPGT WOHCUUGPFGTGP#PCN[UG WPVGT\QIGPYGTFGP&KG HQNIGPFGP-CRKVGN
UQNNGP \WP¼EJUV GKPGP 'KPDNKEM KP FKG)GPGUG FGT7PVGTUWEJWPIUIGIGPUV¼PFG WPFOÑINKEJG








KP FGT INGKEJGP 5KVWCVKQP GKP MN¼TGPFGU)GURT¼EJ UWEJV!9QTKP NKGIV FKG/QVKXCVKQPYQTKP
NKGIGP FKG *KPVGTIT×PFG CIITGUUKXGT 8GTJCNVGPUYGKUGP! &KG HQNIGPFGP #DUEJPKVVG YKFOGP
UKEJ \WP¼EJUV FGT 7TUCEJGPCPCN[UG FGU 2J¼PQOGPU CWU XGTUEJKGFGPGP YKUUGPUEJCHVNKEJGP
2GTURGMVKXGP WO \W GKPGO WOUGKVKIGP8GTUV¼PFPKU H×T FCU 'PVUVGJGP XQP#IITGUUKQP WPF
)GYCNV\WIGNCPIGP&CKPFGT)GPGUGFGT)TWPFUVGKPLGINKEJGTRT¼XGPVKXGT/C²PCJOGPNKGIV
YKTFUKEJLGYGKNUGKPMWT\GT#DUEJPKVVCPUEJNKG²GPKPFGOFKG$GFGWVWPIFGT6JGQTKGPH×TFKG




$GVTCEJVWPI WPVGT\QIGPYGTFGP&CDGKYGTFGP UQYQJN CW²GTUEJWNKUEJG CNU CWEJ UEJWNKUEJG




)GYCNVYGTFGP KP FKGUGO-CRKVGN VJGOCVKUKGTV WO NGV\VNKEJ \W GKPGT MQPMTGVGP8QTUVGNNWPI
FGUUGP \W IGNCPIGP YQ GTHQNITGKEJG )GYCNVRT¼XGPVKQP CPUGV\GP MCPP WPF YGNEJG









5Q\KCNKUCVKQPU WPF 'OQVKQPUVJGQTKGP KO (QNIGPFGP CWH )TWPF KJTGU YGKVGP
#PMP×RHWPIUURGMVTWOU H×T 2T¼XGPVKQPUUVTCVGIKGP DGUQPFGTG #WHOGTMUCOMGKV \WVGKNYGTFGP
+O #PUEJNWUU CP FKG FCTIGUVGNNVGP #PU¼V\G YKTF LGYGKNU GKP MWT\GT #DUEJPKVV CWH FGTGP
$GFGWVWPIH×TFKGUEJWNKUEJG)GYCNVRT¼XGPVKQPJKPYGKUGP#DUEJNKG²GPFUQNNKPGKPGOMWT\GP






'TMN¼TWPIUXGTUWEJG RU[EJQCPCN[VKUEJGT UQYKG GVJPQNQIKUEJGT(QTUEJGT FKG ×DGTYGKVG6GKNG
FGU XGTICPIGPGP ,CJTJWPFGTVU XQTJGTTUEJGPF YCTGP IGJGP XQP GKPGO CPIGDQTGPGP
#IITGUUKQPUVTKGD QFGT KPUVKPMV CWU FGT MQPVKPWKGTNKEJ GPVYGFGT FWTEJ MÑTRGTKOOCPGPVG
3WGNNGPQFGT UVGVKI CWHVTGVGPFG#W²GPTGK\G IGURGKUVYKTFWPF UKEJ UEJNKG²NKEJ KPOCPKHGUVGT





#WU FGT 2GTURGMVKXG FGT RU[EJQCPCN[VKUEJGP 6TKGDVJGQTKGP FKG DGTGKVU #PHCPI FGU 
,CJTJWPFGTVU FWTEJ KJTGP YQJN RTQOKPGPVGUVGP 8GTVTGVGT 5KIOWPF (TGWF IGRT¼IV YWTFGP
DCUKGTV #IITGUUKQP CWH GTGTDVGP +PUVKPMVGP DKQNQIKUEJGP 6TKGDGP UQYKG <WUV¼PFGP FGT
&GTKXCVKQP 5KG NKGHGTP FKG 'PGTIKGP FKG UKEJ KP KJTGT 5WOOG CWHUVCWGP WPF UEJNKG²NKEJ
GPVNCFGPYGTFGPO×UUGP
XIN(TGWF$KU\WOJGWVKIGP6CIGGPV\KGJVUKEJ LGFQEJFKG
3WGNNG CWU FGT LGPG 'PGTIKGP IGURGKUV YGTFGP GKPGT GORKTKUEJGP ¯DGTRT×HWPI WPF UQOKV
GKPGT 8CNKFKGTWPI &CU #IITGUUKQPURQVGPVKCN CWU 5KEJV FGU 2U[EJQCPCN[VKMGTU KUV DKNFNKEJ
DGVTCEJVGVœUQGVYCUYKGGKPKPPGTGTŐ&CORHMGUUGNŎFGTXQP<GKV\W<GKV&TWEMCDIGDGPOWUU
WO PKEJV \W GZRNQFKGTGPő 
*WTTGNOCPP$T×PFGN  5   +P UGKPGO #WHUCV\ Ő&CU
7PDGJCIGPFGT-WNVWTŎURTKEJV(TGWF
PCEJFT×EMNKEJXQPGKPGTœCPIGDQTGPGP0GKIWPI
FGU/GPUEJGP \WO Ő$ÑUGPŎ \WT #IITGUUKQP &GUVTWMVKQP WPF FCOKV \WT )TCWUCOMGKVő 
5
 #PH¼PINKEJ XGTVTCV GT FCDGK FKG 6JGUG #IITGUUKQP UGK NGFKINKEJ $GUVCPFVGKN PKEJV
DGHTKGFKIVGT5GZWCNKV¼VQFGT+EJ6TKGDG'KPG9GKVGTGPVYKEMNWPIUGKPGT)TWPFIGFCPMGPH×JTVG
LGFQEJ \WT¯DGT\GWIWPI FCUU GU PGDGP FGO 
¯DGT.GDGPUVTKGD FGT CPIGNGIV KUV œNGDGPFG
5WDUVCP\ \W GTJCNVGP WPF \W KOOGT ITÑ²GTGP 'KPJGKVGP \WUCOOGP\WHCUUGPő GKPGP
CPVCIQPKUVKUEJGP6TKGDIGDGPO×UUGFGTDGUVTGDVKUVœFKGUG'KPJGKVGPCWH\WNÑUGPWPFKPFGP
WTCPH¼PINKEJGP CPQTICPKUEJGP <WUVCPF \WT×EM\WH×JTGPő 
(TGWF  5  &KGUGP
6QFGUVTKGD 
6JCPCVQU FGP (TGWF FGO 'TQU IGIGP×DGTUVGNNVG GTMCPPVG GT CNU FKG 3WGNNG
CWVQCIITGUUKXGT +ORWNUG FKG PWT ×DGT FKG 8GTDKPFWPI \WO 'TQU PCEJ CW²GP IGNGPMV YKTF

#IITGUUKQPIGIGPCPFGTGWPFUQOKVPKEJV\WT5GNDUV\GTUVÑTWPIH×JTV









CPFGTG YKGFGTWO UVCPFGP OQFGTPGP 6JGQTKGP P¼JGT WPF PCJOGP MGKPGP 6TKGD CP FGT \W




0GDGP RU[EJQCPCN[VKUEJGP 6JGQTKGP UKPF KPPGTJCND FGU XQP 6TKGDGP WPF +PUVKPMVGP
CWUIGJGPFGP2CTCFKIOCUCWEJGVJPQNQIKUEJG#PU¼V\GCP\WUKGFGNP*KGT KUV KPUDGUQPFGTGFKG
/KVVG FGU  ,CJTJWPFGTVU GPVUVCPFGPG 2WDNKMCVKQP FGU 'VJPQNQIGP -QPTCF .QTGP\ œ&CU
UQIGPCPPVG$ÑUGő
'TUVCWUICDG\WPGPPGP+PUGKPGO#WHUCV\OCEJVGTFGWVNKEJ
YCU FKG #PPCJOG GKPGU +PUVKPMVGU QFGT 6TKGDGU H×T FKG #IITGUUKQPUIGPGUG DGFGWVGV œ&KG
5RQPVCPGKV¼VFGU+PUVKPMVGUKUVGUFKGKJPUQIGH¼JTNKEJOCEJV9¼TGGTPWTGKPG4GCMVKQPCWH
DGUVKOOVG #W²GPDGFKPIWPIGP =? FCPP Y¼TG FKG .CIG FGT /GPUEJJGKV PKEJV ICP\ UQ
IGH¼JTNKEJ YKG UKG GU VCVU¼EJNKEJ KUVő 
5  +O )GIGPUCV\ \W FGP (TGWFUEJGP
)TWPFIGFCPMGPFKG GKPGP6QFGUVTKGD CNU#WUNÑUGTXQP#IITGUUKQP CPPGJOGP UKGJV.QTGP\
LGFQEJ GKPGP CPFGTGP <YGEM JKPVGT FGP FGUVTWMVKXGP 8GTJCNVGPUYGKUGP PCOGPVNKEJ FKG
#TVGTJCNVWPI <W UGKPGT 6JGQTKG IGNCPIVG FGT 'VJPQNQIG ×DGT FKG 6KGTHQTUEJWPI FGTGP
'TIGDPKUUGGTUR¼VGTCWHFGP/GPUEJGP×DGTVTWI&KGUG)GPGTCNKUKGTWPI KUV LGFQEJ\W4GEJV
¼W²GTUV UVTKVVKI .QTGP\ XGTQTVGV KP FGT )GUEJKEJVG FGT /GPUEJJGKV GKPG KPVTCURG\KHKUEJG
5GNGMVKQP FKG KPHQNIG FGT 2CTVPGTYCJN FGT 5WEJG PCEJ ÑMQNQIKUEJGP 0KUEJGP QFGT FGT
$KNFWPIXQP*KGTCTEJKGP \W GKPGT8GTDTGKVWPICIITGUUKXGT +ORWNUG H×JTVGWPFDKUJGWVG CNU
ŐDÑUGUŎ'TDGWPUGTGT8QTHCJTGP GTJCNVGP KUV&KGUG8CTKCPVG GKPGT6TKGDVJGQTKGXGTNGKJV FGO
#IITGUUKQPUVTKGD CNUQ \WP¼EJUV GKPG DKQNQIKUEJ UKPPXQNNG $GFGWVWPI FKG ×DGTVTCIGP CWH
OQFGTPG)GUGNNUEJCHVGPLGFQEJGJGTGKPG$GFTQJWPIFCTUVGNNVCNUFGO¯DGTNGDGPFKGPV#WEJ
.QTGP\ IGJV XQP GKPGT UV¼PFKI HNKG²GPFGP 'PGTIKGSWGNNG CWU FKG UKEJ KO 0GTXGPU[UVGO





+O <WUCOOGPJCPI OKV FGP 6JGQTKGP FKG XQP GKPGO #IITGUUKQPUVTKGD QFGT KPUVKPMV
CWUIGJGP UKPF 2T¼XGPVKQPUOC²PCJOGP \W PGPPGP FKG GKPG MCVJCTVKUEJG 9KTMWPI \$
URQTVNKEJGT #PUVTGPIWPIGP QFGT 9GVVM¼ORHGP RQUVWNKGTGP +PYKGYGKV GKPG UQNEJG 9KTMWPI






&GPPQEJ GPVJ¼NV FKG &KUMWUUKQP FGT 6TKGDVJGQTKGP GKPKIG YKEJVKIG +ORNKMCVKQPGP FKG XQP







QFGT \W WPVGTDKPFGP #IITGUUKXG +ORWNUG IKNV GU LGFQEJ PKEJV ITWPFU¼V\NKEJ CD\WYGPFGP
UQPFGTP GKPGP CPIGOGUUGPGP 7OICPI OKV KJPGP CWH\W\GKIGP &KGU DGUV¼VKIGP CWEJ FKG
$GQDCEJVWPIGP XQP 1UYCNF WPF -TCRROCPP FKG FKG XQP KJPGP CNU œYKNFG 5RKGNGő






1UYCNF-TCRROCPP  5  &C FKGUG 5RKGNG CNNGTFKPIU CWEJ PKEJV UGNVGP
GPVINGKUGP WPF FKG -KPFGT WO FKGUG /ÑINKEJMGKV YKUUGP DG\GKEJPGP FKG #WVQTGP FKGUG
5EJGKPM¼ORHGCWEJCNUœ5RKGNGCWHFGT)TGP\Gő
FKGU5)GPCWJKGTKP NKGIV LGFQEJ
CWEJ FGTGP (WPMVKQPCNKV¼V H×T FKG 'PVYKEMNWPI FGT -KPFGT FC UKG FKG œ-QORGVGP\ \WO
4CJOGPXQP*CPFNWPIGPWPF\WO&GMQFKGTGPXQP4CJOWPIGP×DGPő
FKGU5'U
UQNNVG XQT FKGUGO *KPVGTITWPF CNUQ GKPG9CJTPGJOWPIUUGPUKDKNKUKGTWPI CPIGUVTGDV YGTFGP
FKG UKEJDGKFGTœ'KPUEJ¼V\WPIXQP#WUICPIUUKVWCVKQPGP#DN¼WHGPWPF H×TFKG#WUTKEJVWPI




• 8GTUV¼PFPKU H×T FKG (WPMVKQPCNKV¼V FGT)GYCNVCPYGPFWPIGP KP FGP +PVGTCMVKQPGP FGT
-KPFGTYGNVCWHDTKPIGP
• 5GPUKDKNKUKGTWPI H×T FGP 7PVGTUEJKGF \YKUEJGP YKNFGP 5RKGNG WPF












6JGQTKGP FKG #IITGUUKQPGP WPF )GYCNV CWH DGUVKOOVG UWDLGMVKXG $GHKPFNKEJMGKVGP
\WT×EMH×JTGP UKPF FGP 'OQVKQPUVJGQTKGP \W\WQTFPGP &CU ,WIGPFCNVGT KUV KP FKGUGO
<WUCOOGPJCPI KPUQHGTP XQP DGUQPFGTGO +PVGTGUUG CNU FCUU *GTCPYCEJUGPFG XGTUV¼TMV






œYGKV CDIGJQDGP XQP FGP HNCEJGP PKXGNNKGTGPFGP #NNVCIUGTHCJTWPIGP FKG $GUQPFGTJGKV FGT
GKIGPGP 'ZKUVGP\ DGYWUUV OCEJGPő 
 5  )NGKEJ\GKVKI DGUEJTGKDGP UKG GKPG
IGIGP×DGT-KPFGTPFGWVNKEJG8GTDGUUGTWPIFGT'OQVKQPUTGIWNCVKQPYCUPGWG/ÑINKEJMGKVGP
FGT 2TQDNGODGY¼NVKIWPI OKV UKEJ DTKPIV WPF H×JTGP FGTGP QHVOCNU EJCTCMVGTKUVKUEJ ŐEQQNGŎ
*CNVWPI CNU $GYGKU H×T FKG XQNNMQOOGPG 'OQVKQPUDGJGTTUEJWPI CP 
FKGU  5 
5Q\KCNKUCVKQPUVJGQTGVKUEJG-QP\GRVGUGV\GPUKEJOKVFGT#DJ¼PIKIMGKVFKGUGTŐKPPGTG4GCNKV¼VŎ
XQP FGP IGUGNNUEJCHVNKEJGP 5VTWMVWTGP WPF .GDGPUDGFKPIWPIGP CWUGKPCPFGT WPF DGVTCEJVGP
)GYCNVCNU(QNIGXQPUQ\KCNGPWPFKPUVKVWVKQPGNNGP2TQ\GUUGP
XIN6KNNOCPP*QNVCRRGNU
 5Q YGTFGP \WO GKPGP FKG CW²GTUEJWNKUEJGP .GDGPUMQPVGZVG FCH×T XGTCPVYQTVNKEJ
IGOCEJVFCUU#IITGUUKXKV¼VWPF)GYCNVKPFKG5EJWNGIGVTCIGPYGTFGPFKGUGNDUVCNUGKP1TV
IGNVGP MCPP FGT FKG IGUGNNUEJCHVNKEJGP 5VTWMVWT WPF %JCPEGPDGFKPIWPIGP NGFKINKEJ
YKFGTURKGIGNV #WH FGT CPFGTGP 5GKVG MCPP 5EJWNG CDGT CWEJ KJTGTUGKVU #WUNÑUGT XQP
&GRTKXCVKQPWPF&GOQTCNKUKGTWPIUGKPœ5KGMQPVTQNNKGTVCNUIGUGNNUEJCHVNKEJG+PUVKVWVKQPXKGNG




FGT 'OQVKQPUVJGQTKGP XQTIGUVGNNV CPUEJNKG²GPF GKP 'TMN¼TWPIUOQFGNN YGNEJGU XQP GKPGO









WPF GDGPUQ XKGNGP#DYCPFNWPIGP FGT WTURT×PINKEJGP 6JGUGOQVKXKGTV &KG JGWVG PWT PQEJ
UVCTMTGNCVKXKGTVCNU'KPHNWUUHCMVQTCP\WPGJOGPFG(TWUVTCVKQPU#IITGUUKQPU6JGQTKGKUVLGFQEJ
UGKVKJTGT2WDNKMCVKQPPKEJVPWTFKGRQRWN¼TUVGCWUFGT6TCFKVKQPFGT'OQVKQPUVJGQTKGPUQPFGTP
JCV \W XKGNGP 'ZRGTKOGPVGP IGH×JTV FKG (TWUVTCVKQP CNU DGFGWVUCOGP#WUNÑUGT XQP)GYCNV
DGUV¼VKIGP
XIN#TQPUQPGVCN5
+O 8GTINGKEJ OKV FGP ×DTKIGP #PU¼V\GP \WT 'PVYKEMNWPI XQP #IITGUUKQP PKOOV FKG
(TWUVTCVKQPU#IITGUUKQPU6JGQTKG GKPG IGYKUUG 5QPFGTUVGNNWPI GKP 1D #IITGUUKQP PWP GKP
CPIGDQTGPGT QFGT GTNGTPVGT 6GKN FGU OGPUEJNKEJGP 8GTJCNVGPUTGRGTVQKTGU KUV GTUEJGKPV KP
FKGUGO <WUCOOGPJCPI CNU WPYGUGPVNKEJ 8KGNOGJT YKTF CWUUEJNKG²NKEJ FKG #MVWCNIGPGUG
DGUEJTKGDGP WPF FCDGK KO WTURT×PINKEJGP #PUCV\ GKP GKPHCEJGT MCWUCNGT <WUCOOGPJCPI
UWIIGTKGTVYGNEJGT KO4GUWNVCV \W CIITGUUKXGO8GTJCNVGP H×JTV-QPMTGVKUKGTVYWTFG FKGUGT
CPJCPF\YGKGT6JGUGP
 œ#IITGUUKQP KUV KOOGT FKG (QNIG GKPGT (TWUVTCVKQP 5RG\KHKUEJGT FCU #WHVTGVGP XQP







5VÑTWPI GKPGT \KGNIGTKEJVGVGP#MVKXKV¼V UQYKG GVYCKIGT*CPFNWPIUXQTJCDGP XGTUVCPFGP 
XIN
/GKGT  5  #NU #IITGUUKQP YKTF KP FKGUGO <WUCOOGPJCPI LGFG 8GTJCNVGPUHQNIG
DG\GKEJPGV FGTGP <KGN GU KUV GKPG 2GTUQP \W XGTNGV\GP ,G ITÑ²GT FKG /QVKXCVKQP \WT
<KGNGTTGKEJWPI UQ &QNNCTF GV CN 





'ZRGTKOGPVGP MQPPVG FKGUG YKFGTNGIV YGTFGP KPFGO CWHIG\GKIV YWTFG FCUU PGDGP















0GDGP FGP GKPHCEJGP NKPGCTGP <WUCOOGPJ¼PIGP OWUUVG CWEJ FGT $GITKHH FGT (TWUVTCVKQP
YGKVGT TGNCVKXKGTVYGTFGP WC KPFGOCPCNQI \WO#IITGUUKQPUDGITKHH \YKUEJGP GPIGTGP WPF
YGKVGTGP $GITKHHUCWUNGIWPIGP WPVGTUEJKGFGP YKTF &GPP DGK YGKVGO PKEJV LGFG
<KGNDGJKPFGTWPI 
KP LGFGT 5KVWCVKQP YKTF CNU (TWUVTCVKQP GTNGDV &KG $GYGTVWPI FGT
8GTCPVYQTVNKEJMGKV FGU )GIGP×DGTU UQYKG FKG IGUGNNUEJCHVNKEJG 2QUKVKQP FGUUGNDGP YKTMGP
UKEJ WPVGT CPFGTGO UVCTM CWH FKG GOQVKQPCNG 4GCMVKQP FGU $GVTQHHGPGP CWU WPF MÑPPGP
CPTGIGPF QFGT JGOOGPF YKTMGP <WFGO MÑPPGP UGNDUV 7OYGNVUVTGUUQTGP YKG *KV\G
T¼WONKEJG'PIG QFGT .¼TO \W GTJGDNKEJGP7PVGTUEJKGFGP KOTIGT'ORHKPFGP H×JTGP 
XIN
0QNVKPI5
)NGKEJ\GKVKI MQPPVG CPJCPF XGTUEJKGFGPGT 5VWFKGP DGUV¼VKIV YGTFGP FCUU (TWUVTCVKQP FKG
9CJTUEJGKPNKEJMGKV XQP )GYCNV GTJÑJV YGPPINGKEJ UKG PKEJV \YKPIGPF FC\W H×JTV #NU
HTWUVTCVKQPUHÑTFGTPFG(CMVQTGPYWTFGPJKGTDGKFKG0¼JG\WO<KGNQFGT9WPUEJQDLGMVDGKFGT




+P UGKPGO $GKVTCI \WO 6JGOC œ5EJWNG WPF )GYCNVő H×JTV 5EJKTR 
 &GHK\KVG KP FGT
7TVGKNUMQORGVGP\D\YFKG×DGTYKGIGPFFWTEJœURQPVCPGGOQVKQPCNGWPFCHHGMVKXG(CMVQTGPő
IGUVGWGTVG œ#NNVCIUIGYCNV XQP -KPFGTP WPF ,WIGPFNKEJGPő 
5  CNU YKEJVKIGP
'TMN¼TWPIUCPUCV\ XQP)GYCNV KP 5EJWNGP CP &GTCTVKIGP-WT\UEJNWUUTGCMVKQPGP UGV\V GT GKP
FWTEJ OQTCNKUEJMQIPKVKXG 4GHNGZKQP DGIT×PFGVGU *CPFGNP GPVIGIGP ,G IGTKPIGT FKGUG
KPFKXKFWGNNG 7TVGKNUMQORGVGP\ UGK FGUVQ JÑJGT MÑPPG FKG 9CJTUEJGKPNKEJMGKV XQP )GYCNV
UGKP #NNGTFKPIU H×JTV GT CWEJ CP FCUU MGKPGUYGIU IGMN¼TV UGK KPYKGHGTP GU MQPMTGV
XQPUVCVVGPIGJGP MCPP GKPG 4GHNGZKQPURJCUG \YKUEJGP )GYCNVOQVKX WPF *CPFNWPI
GKP\WUEJKGDGP WPF QD GU IGNKPIV FKG 'TIGDPKUUG FGTUGNDGP CP -TKVGTKGP FGT
8GTCNNIGOGKPGTWPIUH¼JKIMGKV HGUV\WOCEJGP D\Y UKG H×T \WM×PHVKIG *CPFNWPIUUEJTKVVG \W




*CPFNWPIUYGKUGP PQEJ XQT FGTGP#WU×DWPI \W TGHNGMVKGTGP WPF IGIGP×DGT UKEJ UGNDUV WPF
CPFGTGP \W TGEJVHGTVKIGP UQYKG KP FGT -GPPVPKU CNVGTPCVKXGT .ÑUWPIUCPU¼V\G DGFGWVUCOG
'KPHNWUUHCMVQTGP CWH FKG #MVWCNIGPGUG XQP )GYCNV WPF UQOKV TGNGXCPVG #URGMVG FGT
)GYCNVRT¼XGPVKQP
+PFKXKFWCNKUKGTWPIWPFUQ\KCNG&GUKPVGITCVKQP
6JGQTKGP FKG GKPGP9CPFGN FGT 5Q\KCNKUCVKQPUDGFKPIWPIGP KPHQNIG FGT /QFGTPKUKGTWPI CNU
*KPVGTITWPF XQP )GYCNV WPF #IITGUUKXKV¼V CPH×JTGP DGVTCEJVGP XQT CNNGO \YGK
KPGKPCPFGTITGKHGPFG 'HHGMVG CNU WTU¼EJNKEJ +PFKXKFWCNKUKGTWPI WPF &GUKPVGITCVKQP &CU
#WHNQEMGTP UQ\KCNGT WPF IGUGNNUEJCHVNKEJGT 8GTYWT\GNWPIGP 
UQ\KCNG &GUQTKGPVKGTWPI QJPG
CWUTGKEJGPFGP*CNVWPF5KEJGTJGKV KP$G\WICWHFKG<WMWPHVURGTURGMVKXGPWPFFKG4QNNG H×T
FGP 'KP\GNPGP KP FGT )GOGKPUEJCHV 
UQ\KCNG &GUQTICPKUCVKQP H×JTV NCWV 5EJKTR \W GKPGO
œITCUUKGTGPFGPŚWVKNKVCTKUVKUEJGPřWPFŚGZRTGUUKXGPř+PFKXKFWCNKUOWUő
5EJKTR5
*GTXQTJGDWPIGP KO 1TKIKPCN +PUQHGTP UKGJV GT UQ\KCNG &GUKPVGITCVKQP CNU (QNIG
IGUGNNUEJCHVNKEJGT 'PVYKEMNWPIGP WPF GTMN¼TV XQT FGO *KPVGTITWPF IGYCNVV¼VKIGU 8GTJCNVGP
XQP-KPFGTPWPF,WIGPFNKEJGPCNUUQ\KCNGU#PUEJNWUUXGTJCNVGP
œ'U QHHGPDCTV &GHK\KVG 8GT\ÑIGTWPIGP WPF 8GTNGV\WPIGP CWEJ KP FGT
GOQVKQPCNGP 'PVYKEMNWPI 7PF GU YGKUV FCTCWH JKP FC² FCU PCV×TNKEJG
Ś#PVTKGDURQVGPVKCNřXQP-KPFGTPJGWVGUKEJXKGNHCEJPKEJVCP1TFPWPIUUVTWMVWTGP
CWUTKEJVGP MCPP FC² GU PKEJV CWHIGPQOOGP WPF MQPUVTWMVKX IGPWV\V YKTF WPF
KJOMCWO'PVHCNVWPIUOÑINKEJMGKVGPIGIGDGPYGTFGPő
5EJKTR5
*KGTFWTEJ UKGJV 5EJKTR FGP #WHDCW XQP RGTUÑPNKEJGT *CPFNWPIUOCEJV DGJKPFGTV #WEJ
*QNVCRRGNUYGKUVCWHFKG8GTUEJ¼THWPIXQP9GVVDGYGTDWPF-QPMWTTGP\JKPWPFDGUEJTGKDV
FKG0CJVUVGNNGXQP5EJWNGWPF$GTWHCNUGPVUEJGKFGPFGU/QOGPVDGKO'TNGDGPXQP)GH×JNGP
FGT 1JPOCEJV 4GUKIPCVKQP WPF 5KPPNQUKIMGKV 
*QNVCRRGNU  5  'KPJGTIGJGPF OKV
OGFKCNGP'KPHN×UUGPWPFFGT#WHNÑUWPIVTCFKVKQPGNNGT5KEJGTJGKVGPUKGJVGTFKGUG2TQ\GUUGCNU
#WUNÑUGT XQP 8GTGKP\GNWPI WPF #WUITGP\WPI +PUDGUQPFGTG -KPFGT CWU NCDKNGTGP
(COKNKGPMQPUVGNNCVKQPGP UKGJV *QNVCRRGNU KP FGT )GHCJT FGT UQ\KCNGP 5GRCTKGTWPI WPF
OCPIGNPFGT GPVYKEMNWPIUHÑTFGTPFGT 'PVYKEMNWPIU WPF $GV¼VKIWPIUHGNFGT #NU .GKVVJGUG
DGUEJTGKDVGTFKG<WUCOOGPJ¼PIGWPF#DJ¼PIKIMGKVGPOKVHQNIGPFGP9QTVGP
œ,GWPMNCTGTFKG2GTURGMVKXGPLGYGPKIGTXGTN¼UUNKEJFKG5Q\KCNDG\KGJWPIGPWPF










+P FGT *GTNGKVWPI UGKPGU XQTYKGIGPF UQ\KCNKUCVKQPUVJGQTGVKUEJGP 'TMN¼TWPIUCPUCV\GU \KGJV
*QNVCRRGNU DGTGKVU NGTPVJGQTGVKUEJG ¯DGTNGIWPIGP OKV GKP FKG KO HQNIGPFGP #DUEJPKVV
CWUH×JTNKEJ GTÑTVGTV YGTFGP &KG DGUEJTKGDGPGP #PU¼V\G GPVJCNVGP XKGNG YKEJVKIG *KPYGKUG
WPF #PU¼V\G \WT 'TMN¼TWPI XQP )GYCNV KO #NNIGOGKPGP YGPPINGKEJ )GYCNV DGMCPPVNKEJ




$G\QIGP CWH FCU )GYCNVXQTMQOOGP KP 5EJWNGP GTMN¼TGP FKG 5Q\KCNKUCVKQPU WPF
'OQVKQPUVJGQTKGPKPUDGUQPFGTGUQNEJG#IITGUUKQPUCMVGFKGCWH)TWPFXQPIGUGNNUEJCHVNKEJGP
/QFGTPKUKGTWPIURTQ\GUUGPFKXGTUGP(TWUVTCVKQPUCWUNÑUGTPYKGUGNDUVGORHWPFGPGO8GTUCIGP
QFGT HGJNGPFGT #PGTMGPPWPI QFGT FWTEJ GKPGP /CPIGN CP 4GHNGZKQPUXGTOÑIGP WPF
CNVGTPCVKXGP -QPHNKMVNÑUWPIUUVTCVGIKGP GPVUVGJGP )GTCFG FKG \CJNTGKEJGP &KUMWUUKQPGP
CWUIGNÑUV FWTEJ FKG *[RQVJGUGP XQP &QNNCTF GV CN GTÑHHPGP LGFQEJ CWEJ 'KPUKEJVGP KP
OÑINKEJG $GFKPIWPIUIGH×IG YGNEJG FCU UKVWCVKXG 7OUEJNCIGP XQP (TWUVTCVKQPGP KP
#IITGUUKQP DGI×PUVKIGP/GKGT 








WPVGTDKPFGP 5Q MÑPPGP GPVUVCPFGPG (TWUVTCVKQPGP OKVVGNU MQPUVTWMVKXGT .ÑUWPIUCPU¼V\G
DGJQDGPYGTFGP'KPGYKEJVKIG/ÑINKEJMGKV)GYCNVRT¼XGPVKX\WXGTJKPFGTPKUVGUFGOPCEJ
CP RQUKVKXGP #VVTKDWVKQPUIGYQJPJGKVGP UQYKG CO 7OICPI OKV PGICVKXGP )GH×JNGP \W
CTDGKVGP<WFGOMÑPPGP×DGTMNCTG5CPMVKQPGPUQYKG×DGTFKG(ÑTFGTWPIXQP'ORCVJKGFKG




'OQVKQPUVJGQTKGP FKG #WHOGTMUCOMGKV NGPMGP KUV FKG QDGP CPIGURTQEJGPG 5×PFGPDQEM
2TQDNGOCVKM #WEJ &GUKPVGITCVKQP WPF #WUN¼PFGTHGKPFNKEJMGKV MÑPPGP WPVGT FKGUGO
$NKEMYKPMGNDGNGWEJVGVYGTFGP+UVFKG*GOOWPI\WITQ²FGT.GJTMTCHVQFGTUKEJUGNDUVFKG
5EJWNF CO GKIGPGP 8GTUCIGP \W IGDGP UQ KUV FGT 5EJTKVV \WT #IITGUUKQPUCDHWJT CP GKPGT




+PUIGUCOV NKGHGTP FKG 'OQVKQPUVJGQTKGP GKPGP YKEJVKIGP $GKVTCI \WT #IITGUUKQPUTGFWMVKQP
KPFGOUKGFKG#WHOGTMUCOMGKVCWHFKGCWUNÑUGPFGP(CMVQTGPWPFGKPUGV\GPFGP/GEJCPKUOGP
NGPMGP +O <GPVTWO FGT UQ\KCNKUCVKQPUVJGQTGVKUEJGP #PU¼V\G UVGJV JKPIGIGP OGJT FGT
KPUVKVWVKQPGNNG4CJOGPFGT5EJWNGFGTCWEJ-KPFGTPCWUUQ\KCNFGUQTKGPVKGTVGP(COKNKGPWPF
.GDGPUUKVWCVKQPGP UQ\KCNG 4GHNGZKQPU WPF *CPFNWPIUUVTCVGIKGP XGTOKVVGNP MCPP
$GKURKGNYGKUG KPFGO 4CWO \W 5GNDUVXGTYKTMNKEJWPI GTOÑINKEJV YKTF
&GUKPVGITCVKQPURTQ\GUUGHT×J\GKVKIWPVGTDTQEJGPYGTFGPFGT.GKUVWPIUFTWEMIGUGPMVWPFFKG





XQP GKPGO URG\KHKUEJGP CIITGUUKQPUCWUNÑUGPFGP (CMVQT CWUIGICPIGP UQPFGTP  YKG DGK
CPFGTGP 8GTJCNVGPUYGKUGP CWEJ Ō XQP ×DGTFCWGTPFGP .GTPXQTI¼PIGP FKG KP #DJ¼PIKIMGKV
XQP &CWGT WPFQFGT +PVGPUKV¼V GKPGU 8GTJCNVGPU
OQFGNNU \W KPFKXKFWGNN GTNGTPVGP
8GTJCNVGPUUEJGOCVC 
\$ #IITGUUKQP KP DGUVKOOVGP 5KVWCVKQPGP H×JTGP &KGUG JKGT
GKP\WQTFPGPFGP6JGQTKGPGTYGKUGPUKEJUQOKVCWEJCNUFGWVNKEJQRVKOKUVKUEJGTCNU VTKGDWPF
















6JGQTKG KPUDGUQPFGTG H×T GOQVKQPCNG .GTPRTQ\GUUG YKG FGP 'TYGTD XQP 8QTNKGDGP WPF
9GTVGJCNVWPIGPXQPITQ²GT$GFGWVWPIKUV
XINJKGT\W\$4QUV5
&KG 6JGQTKG FGU 1RGTCPVGP-QPFKVKQPKGTGPU CWEJ CNU .GTPGP CO 'HHGMV DG\GKEJPGV YWTFG
XQOCOGTKMCPKUEJGP2U[EJQNQIGP$WTTJCWU(TGFGTKE5MKPPGT
IGRT¼IVWPFXGTYGKUVCWH
FKG $GFGWVWPI FGT -QPUGSWGP\GP GKPGT *CPFNWPI &GT 6JGQTKG \WHQNIG YKTF CIITGUUKXGU
8GTJCNVGPCNUQFCPPGTNGTPVYGPPGUXQP'THQNIDGINGKVGVKUV&KGUGT'THQNIQFGT'HHGMVMCPP
WPVGTUEJKGFNKEJUVG 'TUEJGKPWPIUHQTOGP WOHCUUGP 'T MCPP KP (QTO XQP (TGOFDGMT¼HVKIWPI
DGKURKGNUYGKUGFWTEJ$GKHCNNCWHVTGVGPQFGTKP(QTOXQP5GNDUVDGMT¼HVKIWPIGKPJGTIGJGPFOKV
RQUKVKXGP 'OQVKQPGP &KGUG MÑPPGP CWHITWPF FGT #DYGPFWPI XQP GVYCU 0GICVKXGO QFGT
FWTEJOCVGTKGNNGP QFGT UQ\KCNGP <WIGYKPP XGTWTUCEJV UGKP &CDGK YKTF PKEJV CPIGPQOOGP
FCUU GKP GKP\GNPGU 'THQNIUGTNGDPKU \W GKPGT FCWGTJCHVGP 8GTJCNVGPU¼PFGTWPI H×JTV UQPFGTP
GJGTGKPG'TJÑJWPIFGT9CJTUEJGKPNKEJMGKVFCUUFCUCNUGTHQNITGKEJGTNGDVG8GTJCNVGPKPGKPGT
INGKEJGP QFGT ¼JPNKEJGP 5KVWCVKQP YKGFGTJQNV YKTF 
XIN *GKPGNV  5  )NGKEJ\GKVKI
YGTFGP CPFGTG8GTJCNVGPUYGKUGP FKG GDGPHCNNU \WT 'TTGKEJWPI FGU <KGNU GKPIGUGV\VYGTFGP
MÑPPVGP UWM\GUUKXG CDIGDCWV D\Y CWU FGO 8GTJCNVGPUTGRGTVQKTG IGPQOOGP 5Q TGFW\KGTV




GTHQNITGKEJGP8GTJCNVGPUYGKUGP CWHDCWV UQPFGTP DGTGKVU DGK FGT$GQDCEJVWPI FGU
8GTJCNVGPUCPFGTGT2GTUQPGPCPUGV\VKUVFCU.GTPGPCO/QFGNN
.GTPGPCO/QFGNN
8GTJCNVGPUYGKUGP NCUUGP UKEJ GKPHCEJ WPF UEJPGNN GTNGTPGP KPFGO OCP UKG DGK CPFGTGP
/GPUEJGP DGQDCEJVGV œ&CU IGUEJKGJV FWTEJ 5RGKEJGTRTQ\GUUG KO )GJKTP QFGT FWTEJ
0CEJCJOWPIő 
5EJWDCTVJ  5  &GO COGTKMCPKUEJGP 2U[EJQNQIGP#NDGTV $CPFWTC

WPFUGKPGP/KVCTDGKVGTPUKPFFKGGTUVGPGZRGTKOGPVGNNGP7PVGTUWEJWPIGP\WO/QFGNN







*GKPGNV 5 #NUDGUQPFGTU GKPFTWEMUXQNN GTYKGU UKEJFCU HQNIGPFG
'ZRGTKOGPVXQP$CPFWTCGVCN
KPFGOGKPECXKGTL¼JTKIGU-KPFKPGKPGP4CWOIGH×JTV












FKG9CJTUEJGKPNKEJMGKV FGT0CEJCJOWPI 8QP DGUQPFGTGT 4GNGXCP\ KUV JKGTDGK WC QD FGT
RQVGPVKGNNG0CEJCJOGTUKEJOKVFGO8QTDKNFKFGPVKHK\KGTGPMCPPWPFYKGUVCTMFKGGOQVKQPCNG
$KPFWPI \WO UGNDGP KUV $GUQPFGTU FGWVNKEJ \GKIV UKEJ YKG DGTGKVU DGKO QRGTCPVGP
-QPFKVKQPKGTGPFGT'HHGMVFGU'THQNIGU'THQNITGKEJG/QFGNNGYGTFGPDGXQT\WIVPCEJIGCJOV

XIN 0QNVKPI  5 9KEJVKI KUV FCT×DGT JKPCWU GKPG 7PVGTUEJGKFWPI \YKUEJGP FGO
'TYGTDFGU/QFGNNXGTJCNVGPUGKPGTUGKVUWPFFGUUGPVCVU¼EJNKEJG4GCNKUKGTWPICWHFGTCPFGTGP
5GKVG&CDGKMCPPFWTEJCWUGKPG\GKVNKEJG&KUVCP\\YKUEJGP'TYGTDWPF4GCNKUKGTWPINKGIGP
'U GORHKGJNV UKEJ FCJGT GKPG 7PVGTUEJGKFWPI \YKUEJGP FGO 8QTJCPFGPUGKP RQVGPVKGNN
CIITGUUKXGT8GTJCNVGPUYGKUGPWPFCMWVGO#IITGUUKQPUXGTJCNVGP
0GDGP FGO $GQDCEJVGP WPF 'TRTQDGP XGTUEJKGFGPGT 8GTJCNVGPUYGKUGP MÑPPGP YKG KO
$GTGKEJ FGT 'OQVKQPUVJGQTKGP DGTGKVU GTÑTVGTV CWEJ +PVGTRTGVCVKQPUOGEJCPKUOGP \W






'TYGTD PGWGT 8GTJCNVGPUYGKUGP WPF FGO .GTPGP CO 'HHGMV 
#WUHQTOWPI XQP
8GTJCNVGPUVGPFGP\GP FCU MQIPKVKXG .GTPGP 
+PVGTRTGVCVKQPU WPF $GYGTVWPIUXQTI¼PIG
2NCPWPI WPF4GIWNCVKQP FGU8GTJCNVGPU (QTUEJWPIGP \WO MQIPKVKXGP .GTPGP WPVGTUWEJGP
UQOKVFCUYCUCOGJGUVGPFGOIGN¼WHKIGP.GTPDGITKHHGPVURTKEJVœ)GNGTPVYGTFGP$GITKHHG





DGGKPHNWUUGP UQYQJN FKG 9CJTPGJOWPI WPF +PVGTRTGVCVKQP XQP &KPIGP CNU CWEJ FKG
GPVURTGEJGPFGP*CPFNWPIUOWUVGTő 
/GN\GT GV CN 5 &GT5EJYGTRWPMVMQIPKVKXGT
#PU¼V\G NKGIV CNUQ KPFGT'THQTUEJWPIXQP2TQ\GUUGPFGT +PHQTOCVKQPUXGTCTDGKVWPIWPFFGO
'TNGTPGP XQP 5KPP\WUCOOGPJ¼PIGP &QFIG 
 5  KPVGTRTGVKGTV FKG MQIPKVKXG
$GYGTVWPI GKPGT5KVWCVKQP CNU FKTGMVGU#WUYCJNMTKVGTKWO GKPGT URG\KHKUEJGP*CPFNWPI 
\$
#IITGUUKQP &CDGK UKGJV GT FKG (¼JKIMGKV \WT UQ\KCNGP 2GTURGMVKX×DGTPCJOG FGTGP
'PVYKEMNWPICPUR¼VGTGT5VGNNGPQEJGKPOCN VJGOCVKUKGTVYKTFCNUITWPFNGIGPFG5VTWMVWT KO
2TQ\GUU FGT +PHQTOCVKQPUXGTCTDGKVWPI &QFIG 
 DGUEJTGKDV H×PH CWHGKPCPFGT HQNIGPFG
5EJTKVVG
U#DDKNFWPI
8QTCWUUGV\WPI H×T GKP GTHQNITGKEJGU &WTEJNCWHGP FGU CDIGDKNFGVGP +PHQTOCVKQPU
XGTCTDGKVWPIURTQ\GUUGU KUV GU FCUU FGO-KPF XGTUEJKGFGPG/ÑINKEJMGKVGP KPPGTJCND UGKPGU
8GTJCNVGPUTGRGTVQKTGU \WT 8GTH×IWPI UVGJGP &KGUGU *CPFNWPIUYKUUGP 
OGPVCNG 5MTKRVG
YGNEJGU IGNGTPVG WPF CDTWHDCTG *CPFNWPIUCDN¼WHG DKTIV GTOÑINKEJV GU FKG GKIGPGP
(¼JKIMGKVGP UKVWCVKQPUIGO¼² GKP\WUGV\GP WPF XQT FGT *CPFNWPIUCWUYCJN FKG (QNIGP FGT
LGYGKNKIGP*CPFNWPIGPCD\WUEJ¼V\GP
+PYGNEJG4KEJVWPIGKP2TQDNGONÑUGRTQ\GUUUKEJGPVYKEMGNVKUVPKEJVPWTFWTEJFKGGKIGPVNKEJG
2TQDNGONÑUGH¼JKIMGKV DGUVKOOV UQPFGTP GDGPUQ XQP RGTUÑPNKEJGP $GFGWVWPIUDKNFWPIGP

$GITKHHGP9GTVGJCNVWPIGP-GPPVPKUUGPWPF&GPMYGKUGPCDJ¼PIKI5KGDGGKPHNWUUGPGVYC
QD GKPG URG\KHKUEJG 5KVWCVKQP CNU DGFTQJNKEJ KPVGTRTGVKGTV WPF DGYGTVGV YKTF 5Q MCPP GKPG
*CPFITGKHNKEJMGKV LG PCEJ +PVGTRTGVCVKQP CNU GKP 8GTUGJGP CNU ×DGTUEJY¼PINKEJGT CDGT
HTGWPFUEJCHVNKEJGT*KGD QFGT CNU RNÑV\NKEJGT#PITKHH DGYGTVGVYGTFGP 'PVURTGEJGPF URKGNGP
CWEJ UQ\KCNG0QTOGPWPF9GTVG UQYKG RGTUÑPNKEJG#VVTKDWVKQPUIGYQJPJGKVGP GKPG VTCIGPFG
4QNNG5KGDGUVKOOGPKPLGFGT5KVWCVKQPOKVYCUGKPG2GTUQPCNUWPCPIGOGUUGPQFGT\WN¼UUKI
GORHKPFGV WPF UVGWGTP UQOKV FGTGP +PVGTRTGVCVKQPGP WPF FKG FCTCWH HQNIGPFGP*CPFNWPIGP
&GT $GITKHH #VVTKDWVKQPUIGYQJPJGKVGP DGUEJTGKDV DGUVKOOVG <WUEJTGKDWPIUVGEJPKMGP FKG

















GJGTOKV#IITGUUKQP TGCIKGTGP PGJOGP XKGNG 5KVWCVKQPGP DGFTQJNKEJGTYCJT CNU UQNEJG FKG
RTKP\KRKGNNGJGTFC\WPGKIGPFGO)GIGP×DGTRQUKVKXG#DUKEJVGP\W\WUEJTGKDGPWPFTGCIKGTGP
IGIGDGPGPHCNNU GJGT OKV #IITGUUKQP +PUQHGTP MCPP MQIPKVKXGP .GTPRTQ\GUUGP YGNEJG FKG
UQ\KCNG +PHQTOCVKQPUXGTCTDGKVWPI OQFGNNKGTGP GKPGP DGFGWVUCOGT 'KPHNWUU CWH FKG
#MVWCNIGPGUGXQP)GYCNV\WIGOGUUGPYGTFGP
$GFGWVWPIFGT.GTPVJGQTKGPH×TFKGFKGUEJWNKUEJG)GYCNVRT¼XGPVKQP
&KG 6JGQTKG FGU QRGTCPVGP -QPFKVKQPKGTGPU GTMN¼TV UGJT GKPI¼PINKEJ YCTWO CIITGUUKXGU
8GTJCNVGP KP DGUVKOOVGP 5KVWCVKQPGP IG\GKIV YKTF CNNGTFKPIU N¼UUV UKG CWU YQJGT FCU
8GTJCNVGPMQOOV0QNVKPI
5\KGJV\WT'TMN¼TWPIFKGUGT(TCIGGKPKIGFGTCPFGTGP
DGUEJTKGDGPGP 6JGQTKGP JGTCP KPFGO GT FKG /ÑINKEJMGKVGP DGUEJTGKDV FCUU




FWTEJ RTQDNGONÑUGPFGU &GPMGP MQPUVTWKGTV 
MQIPKVKXGU .GTPGP YKTF ¯DGTVTCIGP CWH FKG
5EJWNG NCUUGP UKEJ UQOKV \CJNTGKEJG/GEJCPKUOGP FGT)GPGUG XQP)GYCNV WPF#IITGUUKQP
GTMN¼TGP 
#IITGUUKXG /QFGNNG UKPF PKEJV PWT KP 5EJWNGP CWUTGKEJGPF XQTJCPFGP 9GNEJG
/QFGNNG NGV\VNKEJ XQP PCEJJCNVKIGT $GFGWVWPI UKPF YKTF PGDGP GOQVKQPCNGT 0¼JG
JPNKEJMGKV WPF YGKVGTGP 2CTCOGVGTP CWEJ FWTEJ FGP 'THQNI FGT DGQDCEJVGVGP *CPFNWPI







FGT 8GTUV¼TMWPI MCWO CWU FC WPTGIGNO¼²KIG QFGT KPVGTOKVVKGTGPFG 8GTUV¼TMWPIGP UKEJ
OÑINKEJGTYGKUG GDGPUQ YKG TGIGNO¼²KIGT 'THQNI CWUYKTMGP 
XIN *GKPGNV  5 
#WEJ FWTEJ $GUVTCHWPIGP JGTDGKIGH×JTVG /KUUGTHQNIG GTTGKEJGP KJT <KGN PKEJV FC FKG
8GTUV¼TMWPI KP FGT4GIGN DGTGKVU \WXQT GKPIGVTGVGP KUV*KGTYKTF FGWVNKEJYKGYKEJVKI FGT
<GKVHCMVQT H×T FCU .GTPGP CO 'HHGMV KUV Ō FGPP FKG 9KTMWPI UQYQJN RQUKVKXGT CNU CWEJ
PGICVKXGT -QPUGSWGP\GP KUV CDJ¼PIKI XQO \GKVNKEJGP #DUVCPF OKV FGO UKG HQNIGP ,G
WPOKVVGNDCTGT FGUVQ YKTMUCOGT &C GKPG FCWGTJCHV MQPUGSWGPVG WPF WPOKVVGNDCTG






#WHDCW RTQUQ\KCNGT 8GTJCNVGPUYGKUGP CP\WUVTGDGP 
XIN /GKGT  5  &CU 'TNGTPGP
PGWGT8GTJCNVGPUYGKUGP UEJGKPVWPVGT$GT×EMUKEJVKIWPIFGTDGUEJTKGDGPGP6JGQTKGP NGKEJVGT
CNUFKG'ZVKPMVKQPDGTGKVUGTYQTDGPGT5EJGOCVC&KGUGT7OUVCPFUQNNVG KP¯DGTNGIWPIGP\WT
)GYCNVRT¼XGPVKQP PKEJV XGTIGUUGP YGTFGP &GPP CWH FKGUG 9GKUG MCPP FCU
8GTJCNVGPUTGRGTVQKTG FGT 5EJ×NGT KP FKG IGY×PUEJVG 4KEJVWPI GTYGKVGTV YGTFGP WPF FKG




CWH FKG -KPFGUGPVYKEMNWPI KUV MGKPGUYGIU GKPG PGWG 'TMGPPVPKU FQEJ FKG XKGNGP
(QTUEJWPIUTGKJGP\WO/QFGNNNGTPGPXQT CNNGO CWUFGT \YGKVGP*¼NHVGFGU ,CJTJWPFGTVU
WPVGTOCWGTP FKGUG NCPIG IGJGIVGP#PPCJOGP5KG UKPF GKPG#WHHQTFGTWPI KPUDGUQPFGTG CP
FKG 8GTVTGVGT R¼FCIQIKUEJGT $GTWHU\YGKIG KJT GKIGPGU 8GTJCNVGP \W ×DGTFGPMGP WPF
GPVURTGEJGPF ŐXQTDKNFNKEJŎ \W JCPFGNP 9CU #IITGUUKQP CPDGNCPIV IKDV GU KP FGT 5EJWNG
\WOGKUV GKP TGKEJJCNVKIGU /QFGNNCPIGDQV UGKGP GU FKG 5EJ×NGT+PPGP UGNDUV FKG IGTPG CNU
/QFGNNH×T)NGKEJCNVTKIGIGPWV\VYGTFGPQFGTCWEJCIITGUUKXG.GJTGTFKGFWTEJKJTGP'THQNI
8QTDKNFEJCTCMVGT GTTGKEJGP *KGT NKGIV CWEJ FKG DGFGWVUCOG $QVUEJCHV FGT .GTPVJGQTKGP
YGNEJGCIITGUUKXGU8GTJCNVGPPKEJVPWTCNUGKPGTGTDVGUUQPFGTPOKPFGUVGPUGDGPUQUGJTCNU
GKP IGNGTPVGU D\Y IGNGJTVGU 2TQDNGO GPVNCTXV &KGU YWTFG CWEJ DGK FGT $GCTDGKVWPI FGU
MQIPKVKXGP .GTPGPU FGWVNKEJ 'THCJTWPIGP WPF $GFGWVWPIU\WYCEJU DGKFGU KO UQ\KCNGP
9GEJUGNURKGN GTYQTDGP DGGKPHNWUUGP FGP *CPFNWPIUCDNCWH KOOGPU $GYGTVWPIGP WPF
5EJNWUUHQNIGTWPIGP H×NNGP NGV\VNKEJ FKG +PJCNVG FGUUGP YCU CP MQPMTGVGO 8GTJCNVGP ×DGT
/QFGNNG GTNGTPV YKTF WPF VTCIGP UQOKV PGDGP FGO 'THQNI QFGT/KUUGTHQNI GKPGT *CPFNWPI
\WU¼V\NKEJ\WT7OUGV\WPIQFGT*GOOWPIGKPGUGTNGTPVGP8GTJCNVGPUDGK
+O)GIGPUCV\ \W FGP RU[EJQCPCN[VKUEJGP WPF GVJPQNQIKUEJGP#IITGUUKQPUVJGQTKGP UKPF FKG
.GTPVJGQTKGPCWEJGORKTKUEJCWUTGKEJGPFDGNGIV'UFCTHLGFQEJMGKPGUYGIUXQPGKPGT6CDWNC
4CUC6JGUG QFGT XQP GKPGT CWVQOCVGPJCHVGP #PGKIPWPI YCJTIGPQOOGPGT +PHQTOCVKQPGP
D\Y 8GTJCNVGPUYGKUGP CWUIGICPIGP YGTFGP &CU KPFKXKFWGNNG 6GORGTCOGPV FCU
5GNDUVDGYWUUVUGKPUQYKG\CJNTGKEJGUKVWCVKXG$GIGDGPJGKVGPWPFPKEJV\WNGV\VCWEJIGPGVKUEJG
#PNCIGPDKNFGPKP9GEJUGNYKTMWPIOKVFGPGTNGTPVGP*CPFNWPIUQRVKQPGPGKPOWNVKHCMVQTKGNNGU
$GFKPIWPIUIGHNGEJV FGT #MVWCNIGPGUG XQP 
IGYCNVV¼VKIGO 8GTJCNVGP WPF VTCIGP NGV\VNKEJ
CWEJ FC\W DGK YCU XQP YGO IGNGTPV YKTF <WFGO YKTF KO 4CJOGP FGT .GTPVJGQTKGP FKG










CNU GKPGT \GKVNKEJGP 'KPQTFPWPI #WU FGT (×NNG FKGUGT 6JGQTKGP JCDG KEJ OKEJ FCH×T
GPVUEJKGFGP GKPGP CWH )TWPF UGKPGT JQJGP 8CNKFKV¼V WPF FGP XKGNUGKVKIGP 'TIGDPKUUGP
DGOGTMGPUYGTVGP #PUCV\ JGTXQT\WJGDGP &CU XKGTUVWHKIG /QFGNN FGT CPVKUQ\KCNGP
'PVYKEMNWPI XQP 2CVVGTUQP WPF $CPM 
 'U GTMN¼TV YKG CIITGUUKXG +PVGTCMVKQPGP KO
4CJOGPFGT(COKNKGWPFFCTCWH HQNIGPFG4GCMVKQPGPFGUUQ\KCNGP7OHGNFU 
PKEJV\WNGV\V KP
FGT 5EJWNG OKV FGO 8GTNCWH DG\KGJWPIUYGKUG FGT /CPKHGUVCVKQP GKPGT 5VÑTWPI FGU
5Q\KCNXGTJCNVGPUGKPJGTIGJGP
&KG CPH¼PINKEJ GPVUEJGKFGPFG 'NVGTP-KPF+PVGTCMVKQP 
.GTPGP CO /QFGNN UGV\V FGOPCEJ
GKPGP 2TQ\GUU KP )CPI FGT KO œ8GTNCWH FGT 'PVYKEMNWPI CWH 5GKVGP FGU -KPFGU \W
EJCTCMVGTKUVKUEJGP'KPUVGNNWPIGP4GCMVKQPUIGYQJPJGKVGPQFGT&KURQUKVKQPGP=H×JTV?FKGUKEJ
KP IGUVGKIGTVGT #IITGUUKXKV¼V WPF KP CPFGTGP FGNKPSWGPVGP 8GTJCNVGPUYGKUGP OCPKHGUVKGTGP
MÑPPGPő 





YKTF FWTEJ FGP WPCPIGOGUUGPGP7OICPI FGT 'T\KGJWPIURGTUQPGPOKV FGO HT×JMKPFNKEJGP
+PVGTCMVKQPUXGTJCNVGPU DGUVKOOV-KPFGT KO UQIGPCPPVGP Ő6TQV\CNVGTŎ DGIKPPGP UKEJ XQP FGT
$G\WIURGTUQP CD\WITGP\GP QJPG FCDGK FGWVNKEJG CIITGUUKXG 6GPFGP\GP CWH\WYGKUGP 9KG
DGTGKVUYGKVGTQDGP
XIN#DUEJPKVVCD5IGUEJKNFGTVMCPPFCWGTJCHVKPMQPUGSWGPVGU
'T\KGJWPIUXGTJCNVGP \WP¼EJUV \W GKPGT <WURKV\WPI FGU WPGTY×PUEJVGP 8GTJCNVGPU WPF
UEJNKG²NKEJ \W IGH×JNVGT 1JPOCEJV UGKVGPU FGT 'NVGTP H×JTGP œ&GT <WUCOOGPDTWEJ FGT









IGJV UEJNKG²NKEJ OKV UKPMGPFGT #WHOGTMUCOMGKV FGT 'NVGTP GKPJGT WPF GKPG #DY¼TVUURKTCNG
UGV\VGKP
&KG\YGKVG5VWHGFGU/QFGNNUYKTFFWTEJFKG9CJTPGJOWPIFGU*GTCPYCEJUGPFGPXQPFGP
4GCMVKQPGP FGU UQ\KCNGP 7OHGNFU CWH FCU GKIGPG 8GTJCNVGP IGHQTOV 2CVVGTUQP WPF $CPM

 IGJGP FCXQP CWU FCUU FCU -KPF FKG KO HCOKNK¼TGP -QPVGZV GTYQTDGPGP
8GTJCNVGPUIGYQJPJGKVGP KO CW²GTHCOKNK¼TGP #NNVCI WPF UQOKV CWEJ FGT 5EJWNG YGKVGTH×JTV






CPVKUQ\KCNGP 'PVYKEMNWPI #WH FGT 5WEJG PCEJ (TGWPFUEJCHV WPF #PGTMGPPWPI IGTCVGP
,WIGPFNKEJG OKV FGT DGUEJTKGDGPGP 5Q\KCNKUCVKQP J¼WHKI KP )TWRRGP )NGKEJCNVTKIGT FKG
GDGPHCNNU GKPG JQJG )GYCNVCHHKPKV¼V \GKIGP *KGT YKTF UEJNKG²NKEJ PKEJV PWT FCU CIITGUUKXG
8GTJCNVGP FGU *GTCPYCEJUGPFGP IGFWNFGV WPF UQICT XGTUV¼TMV /QFGNNNGTPGP H×JTV FCT×DGT
JKPCWU \WT #WHPCJOG PGWGT FGXKCPVGT 8GTJCNVGPUYGKUGP KPU 8GTJCNVGPUTGRGTVQKTG Y¼JTGPF




5VWHG FGT CPVKUQ\KCNGP 'PVYKEMNWPI PCEJ 2CVVGTUQP WPF $CPM 
 8QO )TQ²VGKN FGT















UEJWNKUEJGT #IITGUUKQPURJ¼PQOGPG UKPF KPUDGUQPFGTG FKG DGKFGP GTUVGP 5VWHGP XQP
$GFGWVWPIYQDGK2GVGTOCPPRT¼XGPVKXGD\Y KPVGTXGPVKXG/C²PCJOGP\W LGFGO<GKVRWPMV
H×T OÑINKEJ J¼NV œ,G HT×JGT CNNGTFKPIU +PVGTXGPVKQPGP UVCVVHKPFGP FGUVQ CWUUKEJVUTGKEJGT
MÑPPGPCIITGUUKXGQFGTFGNKPSWGPVG8GTJCNVGPUYGKUGPGKPIGF¼OOVD\YXGTJKPFGTVYGTFGPő

2GVGTOCPP  5  &KGU UGK WC FWTEJ FKG CPYCEJUGPFG $CPFDTGKVG 
\$
&TQIGPMQPUWO WPF FKG8GTHGUVKIWPI CWHH¼NNKIGT8GTJCNVGPUYGKUGP UQYKG FGP CNNO¼JNKEJGP
#DDCW UQ\KCN GTY×PUEJVGT 8GTJCNVGPUYGKUGP FGT (CNN &GT /CPIGN CP GTNGTPVGP UQ\KCNGP
(¼JKIMGKVGP H×JTV KP FGT (QNIG CWEJ \W 2TQDNGOGP KP-KPFGTICTVGP WPF 5EJWNG UQYKG DGKO
-QPVCMVOKV)NGKEJCNVTKIGP,GUVCDKNGTFKGFKUUQ\KCNGP8GTJCNVGPUUEJGOCVCWPFLGDTGKVGTFKG
\WIGJÑTKIG$CPFDTGKVGFKUUQ\KCNGT*CPFNWPIUQRVKQPGPFGUVQUEJYKGTKIGTYKTFGURTQUQ\KCNG
8GTJCNVGPUOWUVGT \W HÑTFGTP $GUUGTG %JCPEGP H×T GKPGP #WUVTKVV CWU FGO 2TQ\GUU FGT
CPVKUQ\KCNGP'PVYKEMNWPIDGUVGJGPUQOKVDGKGKPGOUR¼VGTGP'KPVTKVVFGT8GTJCNVGPUUVÑTWPIFC
HT×J\GKVKI GTYQTDGPG ITWPFNGIGPFG UQ\KCNG (¼JKIMGKVGP FGP *GTCPYCEJUGPFGP JGNHGP
RQUKVKXG -QPVCMVG CWH\WDCWGP D\Y UKEJ FGNKPSWGPVGP )TWRRGP \W GPV\KGJGP 'KP HT×JGT







/C²PCJOGP CWU UEJWNKUEJGT 2GTURGMVKXG \¼JNGP WC RQUKVKXGU /QFGNNXGTJCNVGP UQYKG FKG
MQPUGSWGPVG8GTUV¼TMWPIRTQUQ\KCNGP WPF5CPMVKQPKGTWPI FKUUQ\KCNGP8GTJCNVGPU CDGT CWEJ
GKP SWCNKVCVKX IWVGT 7PVGTTKEJV FGT FCU 'TNGDGP XQP 5EJWNXGTUCIGP OÑINKEJUV XGTJKPFGTV
+PUDGUQPFGTG HQTFGTV FCU /QFGNN LGFQEJ \W IGUVGKIGTVGT #WHOGTMUCOMGKV H×T
&GUKPVGITCVKQPURTQ\GUUG CWH UQYKG \WT DGUQPFGTGP $GCEJVWPI FGT 2GGTU KP FGPGP UKEJ FKG
,WIGPFNKEJGPDGYGIGP9KTFFGPDGUEJTKGDGPGP#WUITGP\WPIGPGTHQNITGKEJGPVIGIGPIGYKTMV
MCPP FGT 2TQ\GUU WPVGTDTQEJGP YGTFGP 'KP RQUKVKXGU YCTOGU -NCUUGPMNKOC KP FGO
IGOGKPUCOGU#TDGKVGPWPFIGIGPUGKVKIG*KNHGCPIGTGIVYGTFGPMCPPFC\WDGKVTCIGPDKUNCPI
IGUEJGKVGTVG-KPFGT CWH\WHCPIGP WPF DKGVGV/QFGNNG H×T GKP RQUKVKXGU UQ\KCNGU/KVGKPCPFGT
$GTM HCUUV FGP5VCPF FGT(QTUEJWPI HQNIGPFGTOC²GP \WUCOOGP œ&KG$GJCPFNWPIUCPU¼V\G
XQPFGPGPHGUVIGUVGNNVYWTFGFCUUUKGCODGUVGPHWPMVKQPKGTGPUKPFNCPIYKGTKIWPFKPVGPUKX










FGUUGP KUVYCU CNU GTY×PUEJVGU8GTJCNVGP QHVOGJT QFGTYGPKIGT WPDGCEJVGV JKPIGPQOOGP
YKTF /KV *KNHG FGT CPIGYCPFVGP /GVJQFGP FGU GXCNWKGTVGP 2TQLGMVU 
4GFGP ×DGT GKIGPG
'THCJTWPIGP $GITKHHUGKPQTFPWPI 4QNNGPURKGNG GVE YKTF \WFGO FCU +FGPVKHK\KGTGP UQNEJGT
8GTJCNVGPUVGPFGP\GPWPF#WUITGP\WPIURTQ\GUUGGTOÑINKEJV5GKGUFWTEJFGPIG\KGNVGP$NKEM
FGT CWUIGDKNFGVGP WPF GTHCJTGPGP /QFGTCVQTGP QFGT FKG VGKNPGJOGPFG $GQDCEJVWPI FGT
.GJTRGTUQPFKGGKPGPGWG2GTURGMVKXGCWHFKGGKIGPGP5EJ×NGTWPFFKG-NCUUGPMQPUVGNNCVKQP
GTOÑINKEJV
'U \GKIV UKEJ KP FGT $GCTDGKVWPI FKGUGU PGWGTGP RU[EJQNQIKUEJGP #PUCV\GU FCUU FKG
MNCUUKUEJGP 6JGQTKGP MGKPGUYGIU CP$GFGWVWPI GKPIGD×²V JCDGP 5RG\KGNN FKG 'TMGPPVPKUUG





FGT (TCIG PCEJ FGP RQVGPVKGNNGP CW²GT WPF KPPGTUEJWNKUEJGP #IITGUUKQPUHGNFGTP
PCEJIGICPIGP FKG \WT #MVWCNIGPGUG XQP )GYCNV KO 5EJWNCNNVCI H×JTGP UQYKG PCEJ FGTGP
V[RKUEJGP 'TUEJGKPWPIUHQTOGP 1HV XGTNGKVGP OQPQMCWUCNG 7TUCEJGP9KTMWPIU
<WUCOOGPJ¼PIG \W XQTUEJPGNNGP &GMNCTCVKQPGP WPF FKG 7TUCEJG H×T )GYCNVV¼VKIMGKV YKTF




CNNGO GKPGU UGJT FGWVNKEJ #IITGUUKQP YKTF FWTEJ GKP OWNVKHCMVQTKGNNGU 9GEJUGNURKGN KO
4CJOGPFGTKPFKXKFWGNNGP5Q\KCNKUCVKQPXGTWTUCEJV5QNN2T¼XGPVKQPIGNKPIGPIKNVGUOÑINKEJUV









FKG Ő)GYCNVŎ ×DGT FKG $GTNKPGT 5EJWNG CP UKEJ TKUUGP Y¼JTGPF CPFGTPQTVU
5EJTGEMGPUOGNFWPIGPXQP#OQM.¼WHGPCPFGWVUEJGP5EJWNGPGKPGYCJTG/GFKGP*[UVGTKG










CN FKG UKEJ×DGT \GJP ,CJTG GTUVGEMVGWPFFTGK/GUU\GKVRWPMVG 
 CWHYGKUV
MQPPVG KO )GIGPUCV\ \W OGFKCN XGTOKVVGNVGP #PPCJOGP UQICT GKPG NGKEJVG #DPCJOG FGU
)GYCNVPKXGCWU CPFGPWPVGTUWEJVGP5EJWNGPFCVKGTVYGTFGP $GKFGP CNNGTOGKUVGP +VGOU KP
FGPGP XGTUEJKGFGPG (QTOGP RJ[UKUEJGT RU[EJKUEJGT WPF XGTDCNGT #IITGUUKQP IGOGUUGP
YWTFGP \GKIVGP UKEJ OQPQVQP UKPMGPFG )GYCNVJ¼WHKIMGKVGP 
(WEJU GV CN  5 
#WUPCJOGPXQPFKGUGO6TGPFUKPFNGFKINKEJFKG+VGOUœ/KVFGT%NKSWGNCWV×DGTGKPGCPFGTG
%NKSWGJGT\KGJGPőUQYKGœ+PFGT5EJWNG6×TGP(GPUVGT6QKNGVVGPGVEDGUEJ¼FKIVőWPFFCOKV
MGKPG (QTOGP MÑTRGTNKEJGT )GYCNV IGIGP 2GTUQPGP <WFGO ×DGTUEJTKVV PWT GKPG
)GYCNVCMVKXKV¼VDGKGKPGT'TTGEJPWPIFGUCTKVJOGVKUEJGP/KVVGNUKO,CJTGKPGP9GTV×DGT
 
CWHGKPGT5MCNCXQPPKGDKUUGJTQHV'UJCPFGNVG GU UKEJWOFCU +VGOœ'KPGP
/KVUEJ×NGT DGUEJKORHGPő 
#NNG CPFGTGP (QTOGP UQ UKIPCNKUKGTGP GU FKG <CJNGP 
 
MQOOGP CWUIGURTQEJGP UGNVGP XQT &KGUGT T×EMN¼WHKIG 6TGPF MQPPVG UQICT PQEJ FGWVNKEJGT
CWEJ H×TFGP#PVGKN FGU ŐMNGKPGPJCTVGP-GTPUŎ COIGUCOVGP)GYCNVXQTMQOOGPCWHIG\GKIV










2J[UKUEJ 2U[EJKUEJ II5CEJGP 8GTDCN
    
    




9GPPINGKEJ FGT DGUEJTKGDGPG#PVGKN 








'KPG YGKVGTG .CPI\GKVUVWFKG KP FGT 6KNNOCPP IGOGKPUCOOKV UGKPGT (QTUEJWPIUITWRRG FKG
,CJTGWPFOKV*KNHGGJGOCNUIGYQPPGPGT6GUVFCVGPUQYKGCMVWGNNUGNDUVGTHCUUVGT
&CVGPXGTINKEJMCOLGFQEJ\WCPFGTGP'TIGDPKUUGP6TQV\CWUTGKEJGPFMTKVKUEJGT2GTURGMVKXG
IGIGP×DGT FGO <GKVXGTINGKEJ  KOOGTJKP  ,CJTG KP FGPGP FCU )GYCNVXGTUV¼PFPKU UKEJ
\YGKHGNUQJPG XGT¼PFGTV JCV  UCJGP FKG 9KUUGPUEJCHVNGT KP KJTGP 'TIGDPKUUGP GJGT GKPGP







&GOPCEJYKTF FCU#WUOC² CP)GYCNV FWTEJ5EJWNNGKVGT WPF.GJTMT¼HVG 
KPUDGUQPFGTG
YGKDNKEJG CNNIGOGKP JÑJGT GKPIGUEJ¼V\V CNU GU XQP 5EJ×NGT CPIGIGDGP YKTF

*WTTGNOCPP$T×PFGN5*ÑEJUVYCJTUEJGKPNKEJUKPFFKGUG&KHHGTGP\GPCWHGKPGP
YGKVGTGP )GYCNVDGITKHH FGT 2¼FCIQIGP \WT×EM\WH×JTGP WPF UQNNVGP FCJGT CWEJ DGK FGT
+PVGTRTGVCVKQP XQP 7PVGTUWEJWPIUGTIGDPKUUGP YKG DGKURKGNUYKGUG FGP JKGT IGPCPPVGP CDGT
CWEJFGPUR¼VGTFCTIGUVGNNVGPGKIGPGP'TIGDPKUUGPDGCEJVGVYGTFGP&GPPINGKEJ\GKVKIUGJGP






/GN\GT GV CN  5  Y¼JTGPF FKG 5EJ×NGT YKG XGTUEJKGFGPG 5VWFKG \GKIGP 
\$
5EJYKPF GV CN  (WPM  FKG 5EJWNG WPF FGTGP $GFKPIWPIGP UGNDUV 
WC FWTEJ
.GKUVWPIUFTWEM(TWUVTCVKQPXKGNUV¼TMGTCNUGKPGP)GYCNVCWUNÑUGTDGYGTVGP
9CU FKG*¼WHKIMGKV FGT CWUIG×DVGP)GYCNVHQTOGP CPDGNCPIV UQ N¼UUV UKEJ PWT UEJYGT GKPG
CNNIGOGKPG4GKJGPHQNIG PGPPGP'KPYGKVIGJGPFGT-QPUGPUDGUVGJVJÑEJUVGPUFCT×DGT FCUU
XGTDCNG (QTOGP KPPGTJCND UEJWNKUEJGT )TGP\GP 
YKG CWEJ CW²GTJCND KP CNNGT 4GIGN CO
J¼WHKIUVGPKP'TUEJGKPWPIVTGVGP
XINWC(WEJUGVCN5&KGUKUVKPUDGUQPFGTGKP










PWT CNN\W NGKEJV ×DGTUGJDCTGU 2J¼PQOGP CP 5EJWNGP KUV FCU UQIGPCPPVG /QDDKPI QFGT
$WNN[KPI &GT UEJYGFKUEJG 2U[EJQNQIG &CP 1NYGWU YKFOGVG FGO $WNN[KPI \CJNTGKEJG




XIN 1NYGWU  <WFGO DGUVGJV GKP -T¼HVGWPINGKEJIGYKEJV \YKUEJGP
6¼VGT 
$WNN[ D\Y 6¼VGTITWRRG 
$WNNKGU WPF FGO YGJTNQUGP 1RHGT 
8KEVKO &KGUGU






+O UQ\KCNGP-QPVGZV Ő5EJWNGŎ VTKVV FCU$WNN[KPI J¼WHKI TGEJV UVCDKN CWH WPF IGJV UGKVGPU FGT
1RHGT OKV GKPGT 8KGN\CJN PGICVKXGT (QNIGP YKG GVYC UKPMGPFGO 5GNDUVDGYWUUVUGKP WPF













PGWP XQP \GJP5EJ×NGTP GKPG FKUVKPMVG4QNNG KO$WNN[KPI2TQ\GUU \WIGYKGUGPYGTFGP 
XIN
5EJ¼HGT-QTP  5  5KG MÑPPGP YGKVGT CNU #W²GPUVGJGPFG 1RHGT 8GTVGKFKIGT FGU
1RHGTU6¼VGTWPF#UUKUVGPVGPQFGT8GTUV¼TMGTFGU6¼VGTUWPVGTUEJKGFGPYGTFGPYQDGKLGFGT
FWTEJ URG\KHKUEJG *CPFNWPIUOWUVGT FGP 2TQ\GUU YGKVGT CWHTGEJVGTJ¼NV 2T¼XGPVKXG #PU¼V\G
O×UUGPCNUQDGKGKPGT#WHMN¼TWPI×DGTFKGQHVOCNUWPDGYWUUVGP4QNNGPWPFFGTGP(WPMVKQPGP
CPUGV\GP WPF ×DGT FCU #WH\GKIGP WPF 'KP×DGP PGWGT *CPFNWPIUOWUVGT FGP 5EJ×NGT+PPGP
GKPGP9GICWUFGO$WNN[KPI2TQ\GUUGDPGP
&CU)GYCNVXGTJCNVGP KO-QPVGZVFGT5EJWNG UEJGKPVCNUQFWTEJCWUGKPKIG8GT¼PFGTWPIGP KP
FGP XGTICPIGPGP ,CJT\GJPVGP CWH\WYGKUGP YQDGK GJGT SWCNKVCVKXG CNU SWCPVKVCVKXG
7PVGTUEJKGFG\WPGPPGPUKPFFKG×DGTFKGUUVCTMOKVFGT'PVYKEMNWPIOGFKCNGT/ÑINKEJMGKVGP
\WUCOOGPJ¼PIGP #WEJ /QDDKPI QFGT $WNN[KPI KUV \YGKHGNUQJPG MGKP 2J¼PQOGP FGT
0GW\GKVUQPFGTPJCVUKEJNGFKINKEJFGP)GIGDGPJGKVGPWPF/ÑINKEJMGKVGPFGTOQFGTPGP9GNV
CPIGRCUUV WPF XQT CNNGO GKPGP GKIGPGP 0COGP DGMQOOGP FGT UEJPGNN ITQ²G $GMCPPVJGKV
GTTGKEJVJCV6TQV\FGTGJGTIGTKPIGP8GT¼PFGTWPIGPFGU)GYCNVXQTMQOOGPUCP5EJWNGPKUVGU
CWU IGPCPPVGP )T×PFGP FQEJ UKPPXQNN WPF PQVYGPFKI UEJWNKUEJG 2T¼XGPVKQPURTQITCOOG








0GDGP FGT (COKNKG UKPF LGFQEJ \CJNTGKEJG YGKVGTG $GFKPIWPIGP CP FGT 5Q\KCNKUCVKQP FGT








0¼JTDQFGP H×T CIITGUUKXGU 8GTJCNVGP FGT -KPFGT! &KGUG (TCIG N¼UUV UKEJ PKEJV GKPFGWVKI
DGCPVYQTVGP FQEJ NKGIGP8GTJCNVGPUCWHH¼NNKIMGKVGP FGU-KPFGU HCUV KOOGT 2CTVPGTRTQDNGOG
FGT'NVGTPWPFWPUKEJGTGU'T\KGJWPIUXGTJCNVGP\WITWPFGő
*WTTGNOCPP$T×PFGN5
 5GNVGP YKTF DGUVTKVVGP FCUU FKG RTKO¼TG 5Q\KCNKUCVKQP KO 4CJOGP FGT (COKNKG
YGKVTGKEJGPFG (QNIGP H×T FKG 'PVYKEMNWPI XQP 
CIITGUUKXGP 8GTJCNVGPUYGKUGP FGU -KPFGU




-QINKP2GVGTOCPP  9KG KO XQTCPIGICPIGPGP #DUEJPKVV DGTGKVU GTN¼WVGTV YWTFG
#IITGUUKQP œKP XKGNGP NGTPRU[EJQNQIKUEJGP 'ZRGTKOGPVGP WPF 5VWFKGP CNU GKP 8GTJCNVGP





XIN #IITGUUKQPUHGNF +PFKXKFWWO GKPGP IWVGP 0¼JTDQFGP HKPFGV œ9¼JTGPF
FKG GTUVGP $KPFWPIUGTHCJTWPIGP FGP *KPVGTITWPF CDIGDGP H×T FKG 'PVUVGJWPI CIITGUUKXGT






GVYC  2TQ\GPV FGT DGHTCIVGP .GJTRGTUQPGP FKG HCOKNK¼TGP 8GTJ¼NVPKUUG KJTGT 5EJ×NGT H×T
XGTCPVYQTVNKEJ H×T KO UEJWNKUEJGP -QPVGZV CWHVTGVGPFG )GYCNVRJ¼PQOGPG &GTCTVKIG
(TGOFCVVTKDWKGTWPIGP UKPF CNNGTFKPIU UGJT MTKVKUEJ WPF WPVGT FGO$NKEMYKPMGN KJTGT 5GNDUV
'PVNCUVWPIUHWPMVKQP\WUGJGP
7O\WGKPGTFKHHGTGP\KGTVGTGP2GTURGMVKXG CWHFGPJ¼WHKI UGJTRCWUEJCNKUKGTGPFCPIGH×JTVGP
'KPHNWUUHCMVQT œ(COKNKGő \W IGNCPIGP UGK FKG XGT¼PFGTVG 4QNNG FGT ŐOQFGTPGP (COKNKGŎ
IGPCPPV 
WO CWEJ IGUGNNUEJCHVNKEJG (CMVQTGP OKV GKP\WDG\KGJGP GKPUEJNKG²NKEJ FGU
LGYGKNKIGP 'T\KGJWPIUUVKNU KO <WUCOOGPJCPI OKV FGO HCOKNK¼TGP -NKOC WPF \CJNTGKEJGP
YGKVGTGPHCOKNK¼TGP(CMVQTGPYKGCMVWGNNG2WDNKMCVKQPGP\WT$KPFWPIUVJGQTKGWPFHQTUEJWPI
DGNGIGP 






$G\WI IGPQOOGP YKTF UQNNGP FKGUG (CMVQTGP JKGT NGFKINKEJ CPIGOGTMV WPF PKEJV YGKVGT
XGTVKGHVYGTFGP
 #IITGUUKQPUHGNF+PFKXKFWWO
&KG KP FGT 2U[EJQNQIKG MNCUUKUEJG #PNCIG7OYGNV&KUMWUUKQP YKTF CWEJ QFGT IGTCFG KO
$GTGKEJ#IITGUUKQPKOOGTYKGFGTMQPVTQXGTUIGH×JTV2GVGTOCPPYGKUVFKGUDG\×INKEJFCTCWH
JKP FCUU GU KP GKPKIGP (COKNKGP \W GKPGO IGUVGKIGTVGP 8QTMQOOGP GZVGTPCNKUKGTGPFGT
5VÑTWPIGPMQOOV
2GVGTOCPP5&CUUJKGTCWULGFQEJCWHGKPGIGPGVKUEJ2T¼IWPI
IGUEJNQUUGP YGTFGP MÑPPG UQ CWEJ FGT 2U[EJQNQIG KUV GKP 6TWIUEJNWUU 5Q NCUUGP




KO NGV\VGP#DUCV\DGUV¼VKIVYGTFGP&GPPQEJ UQYKTF CO'PFGFKGUGU#DUEJPKVVGUFGWVNKEJ
YGTFGP YKTMGP UKEJ CWEJ CPNCIGDGFKPIVG (CMVQTGP PCEJYGKUNKEJ CWH CIITGUUKXGU 8GTJCNVGP
CWU &CDGK KUV XQTYGI CP\WOGTMGP FCUU 'TDNKEJMGKVUUEJ¼V\WPIGP MGKPG #WUUCIGP ×DGT




'KPGP ¯DGTDNKEM ×DGT XGTUEJKGFGPG <YKNNKPIU (COKNKGP WPF #FQRVKQPUUVWFKGP DKGVGV
DGKURKGNUYGKUG$CMGT
&KG'TIGDPKUUGFGT(QTUEJWPIUCTDGKVGPNGIGPUGJTFGWVNKEJFCT
FCUU CPVKUQ\KCNGO8GTJCNVGP IGPGVKUEJG 2T¼FKURQUKVKQPGP \WITWPFG NKGIGP &GOPCEJYCTGP
 2TQ\GPV FGT OQPQ\[IQVKUEJGP <YKNNKPIG DGK CPVKUQ\KCNGO 8GTJCNVGP MQPMQTFCPV

×DGTGKPUVKOOGPF YQJKPIGIGP FKGU PWT DGK  2TQ\GPV FGT FK\[IQVKUEJGP <YKNNKPIG FGT
(CNN YCT 
$CMGT  5  <WFGO H×JTV FKG #WVQTKP FKG DKUJGT ITÑ²VG <YKNNKPIUUVWFKG

8RP KO<WUCOOGPJCPIOKVMTKOKPGNNGO8GTJCNVGPCP  KPFGTFKG'TDNKEJMGKVFGT





DGFGWVGV FCUUOGJT CNU FKG*¼NHVGFGT8CTKCVKQPDGKFGT#PH¼NNKIMGKV H×T-TKOKPCNKV¼V FWTEJ
KPFKXKFWGNNG7PVGTUEJKGFGKPFGTIGPGVKUEJGP2T¼FKURQUKVKQPGTMN¼TVYGTFGPMÑPPGPő
FKGU5




2T¼FKURQUKVKQPGP FKG GKPGP UVGKIGPFGP 'KPHNWUU FGT )GPG OKV HQTVUEJTGKVGPFGO #NVGT
PCJGNGIGP
#WEJ XGTUEJKGFGPG #FQRVKQPUUVWFKGP MCOGP \W XGTINGKEJDCTGP 'TIGDPKUUGP &GOPCEJ
\GKIVGP FKGLGPKIGP 'TYCEJUGPGP FGTGP DKQNQIKUEJG 'T\GWIGT UVTCHH¼NNKI YCTGP GKPG JÑJGTG





0GDGP 'TDNKEJMGKVUHCMVQTGP URKGNGP XQT CNNGO FCU )GUEJNGEJV UQYKG FCU RGTUÑPNKEJG
6GORGTCOGPV DGFGWVUCOG 4QNNGP YGPP KPVGTKPFKXKFWGNNG 7PVGTUEJKGFG KP FGT
#IITGUUKQPUIGPGUG VJGOCVKUKGTV YGTFGP /KV FGO $GITKHH 6GORGTCOGPV YKTF CWH
7PVGTUEJKGFG KP FGT GOQVKQPCNGP WPF  OQVQTKUEJGP 4GCMVKQPUDGTGKVUEJCHV #WHOGTMUCOMGKV
WPF5GNDUVTGIWNCVKQP XGTYKGUGP&KGUG RGTUQPGPURG\KHKUEJG'KIGPUEJCHV \GKIV UKEJ DGTGKVU KP
UGJT HT×JGO#NVGT WPF GTYGKUV UKEJ CNU TGNCVKX UVCDKN KO .GDGPUXGTNCWH 
XIN 'UUCW%QPTCFV
5'KPŐUEJYKGTKIGUŎ6GORGTCOGPVCWUIG\GKEJPGVFWTEJGOQVKQPCNG.CDKNKV¼V
4WJGNQUKIMGKV WPF GKPG MWT\G #WHOGTMUCOMGKVUURCPPG MCPP FKG 5EJYGNNG \W CIITGUUKXGO
8GTJCNVGPFWTEJCWUJGTCDUGV\GPFQEJYKTFCWEJDGKUVCTMGP#WURT¼IWPIGPFGTDGUEJTKGDGPGP
/GTMOCNG #IITGUUKQP PWT FCPP KO ¯DGTOC² CWHVTGVGP YGPP GU FGO GTNGTPVGP
*CPFNWPIUTGRGTVQKTGGPVURTKEJV<WINGKEJYKTMVUKEJFCU6GORGTCOGPVCWEJCWHFCUTGUVNKEJG
5Q\KCNKUCVKQPUIGUEJGJGP GKPGU -KPFGU CWU 5EJYKGTKIMGKVGP FGT 'NVGTP )GUEJYKUVGT QFGT
(TGWPFGFCU-KPF\WDGTWJKIGPWPFOKVKJOKP+PVGTCMVKQP\WVTGVGPDGGKPHNWUUGPYKGFGTWO
FGUUGP 8GTJCNVGP WPF NGV\VNKEJ CWEJ FGP HQTVY¼JTGPFGP  .GTPRTQ\GUU 0GDGP FGO





GKP O¼PPNKEJGU 2J¼PQOGP &KGUGU 5VGTGQV[R OWUU OKVVNGTYGKNG LGFQEJ UVCTM TGNCVKXKGTV
YGTFGP 8KGNOGJT UKPF GU WPVGTUEJKGFNKEJG #WUFTWEMUYGKUGP WPF #PN¼UUG FKG UKEJ DGKO
LGYGKNKIGP )GUEJNGEJV J¼WHKIGT KO 8GTJCNVGPUTGRGTVQKTG GVCDNKGTGP CNU DGKO CPFGTGP 5Q












9CU FKG 7TUCEJG FGUUGP CPIGJV UKPF FKG /GKPWPIGP FWTEJCWU JGVGTQIGP $CTDCTC -TCJÃ
WPVGTUEJGKFGVFTGK'TMN¼TWPIUCPU¼V\G
&KG*QTOQP*[RQVJGUGYGNEJGFGPO¼PPNKEJGP




KUV GUOGKPG¯DGT\GWIWPI FCUU CWEJ DGK IGUEJNGEJVUV[RKUEJGP WPF VGORGTCOGPVUDGFKPIVGP
&KHHGTGP\GP XGTUEJKGFGPG 'KPHNWUUHCMVQTGP GKPG 4QNNG URKGNGP WPF FKGUG PWT KP KJTGT
)GUCOVJGKV \W FGO LGYGKNKIGP 'TIGDPKU H×JTGP +P MQORNGZGT 9GEJUGNYKTMWPI OKV FGP
\CJNTGKEJGP YGKVGTGP 'KPHNWUUHCMVQTGP YKTMGP UKG UKEJ CWH FKG 'PVUVGJWPI CIITGUUKXGP
8GTJCNVGPUCWU
 #IITGUUKQPUHGNF/GFKGP
9GPPINGKEJ OGFKCNG 'KPHN×UUG KO 4CJOGP FGT XQTIGPQOOGPGP 'XCNWCVKQP MGKPG 4QNNG
URKGNGP UQNN FCU 6JGOC CWHITWPF UGKPGT 2T¼UGP\ DGK &KUMWUUKQPGP WO TGNGXCPVG
'KPHNWUUHCMVQTGP XQP )GYCNV JKGT GKPG MWT\G 'TY¼JPWPI HKPFGP 'KPJGTIGJGPF OKV GKPGO
GZRCPFKGTGPFGPOGFKCNGP-QPUWOXGTJCNVGPYWTFGPOKVVNGTYGKNG\CJNTGKEJG5VWFKGPWC\WO
<WUCOOGPJCPI XQP IGYCNVJCNVKIGP (KNOGP WPF CIITGUUKXGO 8GTJCNVGP CPIGNGIV 5QYQJN
GZRGTKOGPVGNNG CNU CWEJ .CPI\GKVUVWFKGP DGUV¼VKIVGP GKPGP NGKEJVGP CDGT FGPPQEJ
UKIPKHKMCPVGP #PUVKGI XQP CIITGUUKXGO 8GTJCNVGP PCEJ FGO FKTGMV XQTCPIGICPIGPGP D\Y
\GKVNKEJ ×DGTFCWGTPFGP -QPUWO IGYCNVJCNVKIGT 5\GPGP  
XIN 'UUCW%QPTCFV  5 
 'KPG CNNIGOGKP CM\GRVKGTVG VJGQTGVKUEJG (WPFKGTWPI FGU 8GTJ¼NVPKUUGU XQP
/GFKGPMQPUWOWPF8GTJCNVGPNKGIVDKUNCPILGFQEJPKEJVXQT&KG'T\KGJWPIUYKUUGPUEJCHVNGTKP











JPNKEJ YKTF FKGU XQP *WTTGNOCPP WPF -QNNGIGP HQTOWNKGTV YGNEJG FKG WPGKPIGUEJT¼PMVG
0WV\WPI XQP (GTPUGJGP +PVGTPGV WPF %QORWVGT
5RKGNGP H×T GKPG ¯DGTUVKOWNKGTWPI FGT
5KPPGUGKPFT×EMGXQP-KPFGTPWPF,WIGPFNKEJGPXGTCPVYQTVNKEJOCEJGPFKG KPXKGNGP(¼NNGP
PKEJVCWUTGKEJGPFXGTCTDGKVGVYGTFGPMÑPPGP)NGKEJ\GKVKI HKPFGVGKPG7PVGTUVKOWNKGTWPIFGT
GOQVKQPCNGP JCRVKUEJGP VCMVKNGP WPF OQVQTKUEJGP 5KPPGUDGTGKEJG UVCVV YGNEJG \W
'KPUEJT¼PMWPIGP KP XKGNGP $GTGKEJGP KJTGU )GH×JNU WPF -ÑTRGTNGDGPU WPF UQOKV \W
XGTTKPIGTVGT5GNDUVMQPVTQNNGH×JTV
XIN*WTTGNOCPP5
&GT /GFKGPMQPUWO YKTF KO 4CJOGP FKGUGT #TDGKV LGFQEJ MGKPG TGNGXCPVG 4QNNG URKGNGP
YGUJCND JKGT FKG MWT\G $GUEJTGKDWPI FGU 'KPHNWUUHCMVQTU CWUTGKEJGP UQNN 5VCVVFGUUGP HQNIV










.KGDG <WPGKIWPI CHHGMVKXG &KOGPUKQP WPF )GUGNNUEJCHV D\Y $GTWHUNGDGP

.GKUVWPI5CEJQTKGPVKGTWPI9KUUGPWPF-ÑPPGPGKP
&CUU KPPGTUEJWNKUEJG$GFKPIWPIGP GKPG PKEJV WPGTJGDNKEJG9KTMWPI CWH FCU8GTJCNVGP WPF
FKG2GTUÑPNKEJMGKVUGPVYKEMNWPIFGT*GTCPYCEJUGPFGPDGUKV\GPMQPPVGKPGKPGT8KGN\CJNXQP
7PVGTUWEJWPIGP PCEJIGYKGUGPYGTFGP 
WC (GPF  (QTUEJWPIUITWRRG 5EJWNGXCNWCVKQP
6KNNOCPPGVCN9GNEJG+PFKMCVQTGPUKEJKPPGTJCNDFGU5RCPPWPIUHGNFGU5EJWNG









\WUCOOGPIGVTCIGP FKG GORKTKUEJGP $GHWPFGP \WHQNIG CP FGT )GPGUG GKPGT
IGYCNVHÑTFGTNKEJGPD\YIGYCNVJKPFGTNKEJGP5EJWNMWNVWTDGVGKNKIVUKPF/CVGTKCNTGKEJWPFOKV
*KNHGWPVGTUEJKGFNKEJGT#PCN[UGUVTCVGIKGPYWTFGXQPFGT(QTUEJWPIUITWRRG5EJWNGXCNWCVKQP
FKG œ4GNGXCP\ FGT 5EJWNJCWUMWNVWT H×T FKG 'PVUVGJWPI WPF FCU #WUOC² XQP )GYCNV WPVGT
5EJ×NGTP PCEJIGYKGUGP =? +PUDGUQPFGTG FKG .GJTGTRTQHGUUKQPCNKV¼V FGT 7OICPI XQP






<WP¼EJUV UGK IGPCPPV FCUU 5EJWNG GKPGP YKEJVKIGP WPF CWEJ \GKVNKEJ PKEJV WPGTJGDNKEJGP
.GDGPUTCWO FCTUVGNNV KP FGO \YCPIUN¼WHKI WPVGTUEJKGFNKEJG +PVGTGUUGP CWHGKPCPFGTUVQ²GP
&KGUMCPPKPFGT-QPUGSWGP\\W#WUGKPCPFGTUGV\WPIGPWPF-QPHNKMVGPH×JTGPFKGOGJTQFGT
YGPKIGT IGYCNVV¼VKI XGTNCWHGP &CTWPVGT HCNNGP GVYC FCU $GF×THPKU PCEJ 4WJG WPF
4×EM\WIUOÑINKEJMGKVGP GKPGTUGKVU WPF FGT &TCPI \WO *GTWOVQDGP CWH FGT CPFGTGP 5GKVG
$GKFGUUVGJV\WFGOIGIGDGPGPHCNNU KO-QPVTCUV\WO8QTJCDGPFGT.GJTRGTUQPFKGXQPFGP
5EJ×NGT+PPGP-QP\GPVTCVKQPWPF#WHOGTMUCOMGKVGTYCTVGV
#WEJ UQ\KCNG +PMQORGVGP\ MCPP \W JCPFITGKHNKEJGP #WUGKPCPFGTUGV\WPIGP \YKUEJGP
5EJ×NGT+PPGP H×JTGP 5Q YKTF GVYC OCPIGNU GTNGTPVGT MQPUVTWMVKXGT *CPFNWPIUQRVKQPGP
)GYCNVCPIGYCPFV&CUUFKG2CTCOGVGT0¼JGWPF&KUVCP\KO-NCUUGP\KOOGTMCWOTGIWNKGTV
YGTFGP MÑPPGP VT¼IV \WU¼V\NKEJ \W CPIGURCPPVGP $G\KGJWPIGP DGK *KP\W MQOOV FGT
VGKNYGKUG DGNCUVGPFG 7OICPI OKV UEJWNKPVGTPGP .GKUVWPIUCPHQTFGTWPIGP FGT  YKG DGTGKVU
QDGP CPIGFGWVGV YWTFG  PKEJV UGNVGP \W *KNHNQUKIMGKV WPF 4GUKIPCVKQP H×JTV &KGU KUV
KPUDGUQPFGTG FCPP FGT (CNN YGPP FKG 5EJ×NGT+PPGP \W JQJG 'TYCTVWPIGP CP UKEJ UGNDUV
UVGNNGP  9GNEJG #WUYKTMWPIGP FKGUGT 'TYCTVWPIUJCNVWPI CWH FCU )GYCNVRQVGPVKCN FGT
*GTCPYCEJUGPFGPJCVYWTFGYGKVGTQDGPDGTGKVUIGUEJKNFGTV
'KP YGKVGTGT #URGMV FGP KEJ XQT FGT #PCN[UG FGT UQ\KCNGP $G\KGJWPIGP WPF FGT
2TQHGUUKQPCNKV¼V FGT .GJTMT¼HVG PGPPGP OÑEJVG UKPF FKG HGJNGPFGP /ÑINKEJMGKVGP \WT
$GHTKGFKIWPIXGTUEJKGFGPGT)TWPFDGF×THPKUUGY¼JTGPFFGT7PVGTTKEJVU\GKV&C\W\¼JNVPGDGP




PCV×TNKEJGP $GYGIWPIUFTCPIU #NN FKGUG $GF×THPKUUG O×UUGP Y¼JTGPF FGT OGKUVGP
7PVGTTKEJVURJCUGP WPVGTFT×EMV DNGKDGP0KEJV \W WPVGTUEJ¼V\GP UKPF \WFGO FKG UQIGPCPPVGP
ŐUVTWMVWTGNNGP7TUCEJGPŎYKG FGT GORHWPFGPG .GKUVWPIUFTWEM FWTEJ UQ\KCNG8GTINGKEJG WPF
8GTUV¼PFPKUUEJYKGTKIMGKVGPFWTEJ
\WUEJPGNNGUKPJCNVNKEJGU8QTCPUEJTGKVGPFGT/KPWVGP




.GJTGP WPF .GTPGP KUV UVGVU GKPIGDGVVGV KP \YKUEJGPOGPUEJNKEJG $G\KGJWPIUCDN¼WHG 
XIN
*WTTGNOCPP$T×PFGN  5  'KPG RQUKVKXG .GJTGT5EJ×NGT$G\KGJWPI IKNV CNU
GPVUEJGKFGPFGT(CMVQTH×TFKG2T¼XGPVKQPCIITGUUKXGP8GTJCNVGPUKPFGT5EJWNGFCGTWC\WT
+FGPVKHK\KGTWPI OKV FGT IGUCOVGP 5EJWNG DGKVT¼IV 'PVURTGEJGPF JGDV (WPM KPHQNIG GKPGT





D\Y GVKMGVVKGTGPFGU .GJTGTXGTJCNVGP CPYGNEJGU FKG WPGTY×PUEJVGP8GTJCNVGPUYGKUGP GJGT
HÑTFGTV CNU KJPGP GPVIGIGPYKTMV /GN\GT GV CN JCNVGP GKP UQNEJGU .GJTGTXGTJCNVGP KO
UEJNKOOUVGP(CNNGUQICTGKPGTFCWGTJCHVGP/CPKHGUVCVKQPFGXKCPVGP8GTJCNVGPU KJTGT5EJ×NGT
\WVT¼INKEJ 
XIN/GN\GT GV CN  5   2TQDNGOCVKUEJ UEJGKPV JKGTDGK XQT CNNGO FCUU





8QTCWUUGV\WPI H×TGKPIWVGU8GTJ¼NVPKU\YKUEJGP5EJ×NGTP KUV GKPGRQUKVKXG)TWPFUVKOOWPI
KPPGTJCND FGT -NCUUG WC DGFKPIV FWTEJ GKPG IWVG .GJTGT5EJ×NGT$G\KGJWPI WPF
IGIGDGPGPHCNNUPQVYGPFKIGKPVGITCVKQPUHÑTFGTPFG/C²PCJOGPFGT.GJTRGTUQP'PVUEJGKFGPF






)GYCNVJCPFNWPIGP UGNDUV HKGN KP (WPMU QDGP IGPCPPVGT 7PVGTUWEJWPI 





<WUCOOGPJCPI \YKUEJGP UEJNGEJVGP 5EJ×NGT$G\KGJWPIGP WPF FGO 1RHGTUVCVWU GKP\GNPGT
2GTUQPGP DGUVGJV &KGUGU 'TIGDPKU YGKUV GTPGWV CWH FKG DGUQPFGTG $GFGWVWPI XQP
&GUKPVGITCVKQPUGTHCJTWPIGPH×TFCU)GYCNVXQTMQOOGPKPFGT5EJWNGJKP
.GJTGT.GJTGT8GTJ¼NVPKU
0KEJV \WNGV\V URKGNV CWEJ FCU 8GTJ¼NVPKU FGT .GJTRGTUQPGP WPVGTGKPCPFGT UQYKG \WT








CNNG \WFGOFCU INGKEJG<KGN UEJCWGP JKP WPF ITGKHGP IGIGDGPGPHCNNUOKV GKPJGKVNKEJGOWPF





FGT 7PVGTTKEJVUIGUVCNVWPI YKTMGP UKEJ ×DGTFKGU CWH #URGMVG FGU UQ\KCNGP /KVGKPCPFGTU CWU

XIN /GN\GT GV CN  5  <WT .GJTGTRTQHGUUKQPCNKV¼V \¼JNGP PGDGP FKFCMVKUEJGP
-QORGVGP\GP)GTGEJVKIMGKVWPF(ÑTFGTMQORGVGP\GPFWTEJCWUCWEJUQ\KCNG(¼JKIMGKVGP#NU
IGYCNVRT¼XGPVKXYKTMUCOYWTFGXQP/GKGTWPVGT8GTYGPFWPIFGU$GITKHHGUŐ.GTPMWNVWTŎXQT
CNNGO GKP NGDGPUYGNVDG\QIGPGT WPF UEJ×NGTQTKGPVKGTVGT 7PVGTTKEJV UQYKG GKP CP FGP
5EJ×NGTDGF×THPKUUGP CWUIGTKEJVGVGU (ÑTFGTGPICIGOGPV JGTXQTIGJQDGP 
XIN /GKGT  5
 &KG 5VWFKG FGT (QTUEJWPIUITWRRG 5EJWNGXCNWCVKQP DGUV¼VKIV FGUUGP 'TIGDPKUUG WPF
MQPPVGDGK-NCUUGPFKGYGPKI$GVGKNKIWPICP)GYCNVJCPFNWPIGPCPICDGPOGKUV CWEJJQJG
9GTVG FGU +VGOU Ő.GJTGTRTQHGUUKQPCNKV¼VŎ DGUV¼VKIGP 
XIN /GN\GT GV CN  5  #O
FGWVNKEJUVGP PGICVKX OKV FGO #WHVTGVGP YGKEJGT WPF J¼TVGTGT #IITGUUKQP WPF UQOKV CO
YKTMUCOUVGPYCUFKG)GYCNVRT¼XGPVKQPCPDGNCPIVYCTGPJKGTDGKFKG-QTTGNCVKQPGPFGT+VGOU
ŐFKFCMVKUEJG -QORGVGP\Ŏ 
















 &KGU UEJGKPV FWTEJCWU RTQDNGOCVKUEJ XQT FGO *KPVGTITWPF FGT CWHIG\¼JNVGP
7PVGTUWEJWPIUGTIGDPKUUG XQP CNNGP +VGOU UQYQJN FGP RT¼XGPVKX YKTMUCOGP CNU CWEJ FGP
IGYCNVHÑTFGTNKEJGP GTYKGU UKEJXQP.GJTRGTUQPGPCWUIGJGPFG)GYCNV CNUFCULGPKIGOKV FGT
FGWVNKEJUVGP-QTTGNCVKQP\WUQYQJNYGKEJGPCNUCWEJJCTVGP(QTOGPFGT5EJ×NGTIGYCNV
XIN
/GN\GTGV CN5¯DGTYKGIGPFJCPFGNV GU UKEJFCDGKWORU[EJKUEJGWPFXGTDCNG
)GYCNVY¼JTGPFFKG.GJTMTCHVUKEJQHVOCNUPKEJVFCT×DGTDGYWUUVKUVYGNEJG5EJ¼FKIWPIGP
FCDGK IGIGDGPGPHCNNU DGK FGP 5EJ×NGTP GPVUVGJGP MÑPPGP &KG XGTDCNG WPF MQIPKVKXG
¯DGTNGIGPJGKV FGT .GJTRGTUQP TWHV DGK FGP *GTCPYCEJUGPFGP CPIGUKEJVU UCTMCUVKUEJGT QFGT
\[PKUEJGT $GOGTMWPIGP#DYGTVWPIGP WPF/KUUCEJVWPIGP PKEJV UGNVGP PIUVGTIGT QFGT
1JPOCEJVUIGH×JNG CWU )NGKEJ\GKVKI FKGPGP FKGUG ŐDGTWHUV[RKUEJGP )GYCNVOWUVGTŎ FGP
5EJ×NGTP IGIGDGPGPHCNNU CWEJ PQEJ CNU GTHQNITGKEJG /QFGNN 5Q OCJPGP FTQJGP UVTCHGP
.GJTMT¼HVG WPF ×DGP FCOKVOGJT)GYCNV CWU CNU UKG UKEJ FGUUGP DGYWUUV UKPF 
XIN/KNNGT
5
<WFGO OWUU CWEJ FKG UEJWNV[RKUEJG ŐUVTWMVWTGNNG )GYCNVŎ XQP FGP 7PVGTTKEJVGPFGP CNU
(CMVWOCPGTMCPPVYGTFGP\WOCNFKGOGKUVGP5EJWNGPŌÑHHGPVNKEJGYKGCWEJRTKXCVGŌRGTUG
CNU 2HNKEJVGKPTKEJVWPIGP \W DGVTCEJVGP UKPF FKG ×DGT FKG <WMWPHV FGT 5EJ×NGT+PPGP
GPVUEJGKFGPFOKVDGUVKOOGP<WFGP(QTOGPUVTWMVWTGNNGT)GYCNVCPWPUGTGP5EJWNGPFKGCWH
FKG *GTCPYCEJUGPFGP OKVWPVGT ITQ²GP &TWEM WPF (TWUVTCVKQP CWU×DGP \¼JNGP WC FKG
5EJWNRHNKEJV WPF FKG <WYGKUWPIGP \W 5EJWNV[RGP WPF -NCUUGP OKV FGP \WIGJÑTKIGP





0GDGP FGT (COKNKG VTGVGP KO .CWHG FGT 'PVYKEMNWPI FKG 2GGTU CNUQ FKG)NGKEJCNVTKIGP CNU
YGKVGTG \GPVTCNG 5Q\KCNKUCVKQPUKPUVCP\ JKP\W 5EJWNG URKGNV JKGTDGK KPUQHGTP GKPG YKEJVKIG
4QNNG CNU FCUU FKG *GTCPYCEJUGPFGP KO UVGVU KO -QVGZV )NGKEJCNVTKIGT KPVGTCIKGTGP WPF









FGU #PIGURCPPVUGKPU DGUEJTKGD KP FGT ,WIGPFNKEJG OKV XGTUEJKGFGPGP 9GTVXQTUVGNNWPIGP
GZRGTKOGPVKGTGP DGXQT UKG UKEJ CWH DGUVKOOVG <KGNG WPF9GTVG HGUVNGIGP &GT $GITKHH FGT
-TKUGH×TFGP2TQ\GUUFGU+PHTCIGUVGNNGPUXQP9GTVGPYKTFXQPOQFGTPGP6JGQTGVKMGTPLGFQEJ
PKEJVN¼PIGTXGTYGPFGV8KGNOGJTWOUEJTGKDVFCU9QTV'ZRNQTCVKQPKPFKGUGO<WUCOOGPJCPI
FGP 2TQ\GUU KP FGO FGT ,WIGPFNKEJG OGKUV QJPG DGUQPFGTG 8QTMQOOPKUUG \W GKPGT
QTICPKUKGTVGP 5GNDUVUVTWMVWT HKPFGV 
XIN $GTM  5  &KG *GTCPYCEJUGPFGP
DGO×JGP UKEJ ×DGT FKG +PVGITCVKQP KP )TWRRGP )NGKEJCNVTKIGT WPF FKG FCOKV GKPJGTIGJGPFG
&KUVKPMVKQP XQP FGT 'TYCEJUGPGPYGNV GKPG GKIGPG +FGPVKV¼V \W GPVYKEMGNP9¼JTGPF FKGUGT
RCTVKGNNGP *GTCWUNÑUWPI FGU +PFKXKFWWOU CWU FGO HCOKNK¼TGP -QPVGZV MQOOGP FGT 2GGT




+PPGTJCND FGT 2GGT)TQWR GZKUVKGTV KP FGT 4GIGN GKP UVCTMGU <WUCOOGPIGJÑTKIMGKVUIGH×JN
GKPJGTIGJGPF OKV IGIGPUGKVKIGT 5QNKFCTKV¼V WPF GKIGPGP UQ\KCNGP 7OICPIUHQTOGP +O
)GIGPUCV\ \W FGP CU[OOGVTKUEJGP (COKNKGPDG\KGJWPIGP JGTTUEJV JKGT GKP U[OOGVTKUEJGU
8GTJ¼NVPKUFGT/KVINKGFGT\WGKPCPFGT&KGUGT7OUVCPFWPFFKGUVCTMG+FGPVKHK\KGTWPIOKVFGP
)NGKEJCNVTKIGP KPVGPUKXKGTGP ×DGTFKGU FKG 'HHGMVG FGU /QFGNN.GTPGPU *KP\W MQOOV FKG
CNVGTUGPVURTGEJGPF IGTKPIGTG $GCWHUKEJVKIWPI FWTEJ FKG 'NVGTP UQYKG FCU J¼WHKI CNU
RWDGTV¼VUURG\KHKUEJDG\GKEJPGVG8GTNCPIGPPCEJ)TGP\×DGTUEJTGKVWPIWPFJGTCWUHQTFGTPFGO
8GTJCNVGP)GYCNVDGTGKVG)TWRRGPXGTUV¼TMGPFCDGKFWTEJGKPGPIGYKUUGP-QPHQTOKV¼VUFTWEM
CDYGKEJGPFGU 8GTJCNVGP GKP\GNPGT /KVINKGFGT IGIGPUGKVKI WPF HGUVKIGP UQOKV CPVKUQ\KCNG
8GTJCNVGPUUEJGOCVCYKGDGTGKVUYGKVGTQDGPKO2TQ\GUUOQFGNNFGTCPVKUQ\KCNGP'PVYKEMNWPI
XQP 2CVVGTUQP WPF $CPM 
 IGUEJKNFGTV #WEJ FKG QHHGPUKXG #DITGP\WPI IGIGP×DGT
CPFGTGP ,WIGPFITWRRGP MCPP FKG (GKPFUGNKIMGKV \YKUEJGP FGPUGNDGP GTJÑJGP +PVGTITWRRCNG
<WUEJTGKDWPIURTQ\GUUG KO 5KPPG FGT 5×PFGPDQEM6JGQTKG 
U  'OQVKQPU6JGQTKGP
H×JTGPFCPPPKEJVUGNVGP\WCIITGUUKXGP#WUGKPCPFGTUGV\WPIGP
$GUQPFGTU KO$GTGKEJFGT ,WIGPFFGNKPSWGP\ KUVFGT'KPHNWUUFGT2GGT)TQWRUGORKTKUEJIWV
PCEJIGYKGUGP 
XIN 8CTDGNQY  5  'UUCW%QPTCFV  5  *¼WHKI VTKVV
CDYGKEJGPFGU8GTJCNVGPLGFQEJPWTXQTT×DGTIGJGPFKO8GTNCWHGFGT2WDGTV¼VKP'TUEJGKPWPI




CDIGNÑUV$GKDGJCNVGPYKTF GU XQT CNNGO XQP FGPLGPKIGP FKG DGTGKVU KP FGT HT×JGP-KPFJGKV
CWHH¼NNKIGU 8GTJCNVGP CP FGP 6CI NGIVGP YKG 5VWFKGP \WT 5VCDKNKV¼V CIITGUUKXGP8GTJCNVGPU
DGNGIGP 
XIN 2GVGTOCPP  5  5EJOKFV&GPVGT  5  .ÑUGN WPF
$GPFGT DGVTCEJVGP FGNKPSWGPVGU 8GTJCNVGP KP 2GGT)TQWRU JKPIGIGP CWU GKPGT CPFGTGP
2GTURGMVKXG #IITGUUKQP FKGPG CNU PCV×TNKEJGT #WUFTWEM XQP 5VCVWURCUUCIGP \WT
'TYCEJUGPGPTQNNG &KG #WVQTGP UVGNNGP KP FKGUGO <WUCOOGPJCPI FKG *[RQVJGUG CWH FCUU
,WIGPFNKEJG QJPG FGNKPSWGPVG6GPFGP\GP GKPG XGT\ÑIGTVG2WDGTV¼V CWHYGKUGP 
.ÑUGN$GPFGT
 5 #IITGUUKXGU8GTJCNVGP Y¼JTGPF FGT 2WDGTV¼V MCPP FGOPCEJ \WOGKUV CNU GJGT
MWT\YGKNKIGU¯DGTICPIUQFGT#DITGP\WPIURTQDNGOKPVGTRTGVKGTVYGTFGPWPFKUVCPUKEJPQEJ
MGKP 2T¼FKMVQT GKPGU FCWGTJCHV CDYGKEJGPFGP .GDGPUUVKNU 0GDGP FGT 2GGT)TQWR
TGRT¼UGPVKGTGP KP FKGUGO 'PVYKEMNWPIUCDUEJPKVV XGTUEJKGFGPG OGFKCNG #PIGDQVG GKPGP




œ&KG J¼WHKIUVGP RJ[UKUEJGP)GYCNVJCPFNWPIGP CP D\Y KP5EJWNGPYGTFGP XQP  DKU 
L¼JTKIGP O¼PPNKEJGP 5EJ×NGTP DGICPIGPő 
*WTTGNOCPP$T×PFGN  5 &KGUG 6JGUG
YKTF FWTEJ FKG 'TIGDPKUUG FGT OGKUVGP 5VWFKGP IGUV×V\V 
WC (QTUEJWPIUITWRRG
5EJWNGXCNWCVKQP  (WEJU GV CN  6KNNOCPP GV CN  'U YKTF JKGTDGK TGEJV
GKPJGKVNKEJCPIGPQOOGPœFCUUCIITGUUKXGU8GTJCNVGPWPVGT-KPFGTPYGKVXGTDTGKVGVKUVYQDGK
FKG #WHVTGVGPUJ¼WHKIMGKV DGK ¼NVGTGP -KPFGTP DKU \WT 2WDGTV¼V UV¼PFKI \WPKOOV 
2GVGTOCPP
 5  9¼JTGPF FGT 2WDGTV¼V FT×EMV UKEJ FGT CNVGTUV[RKUEJG &TCPI \WT
)TGP\×DGTUEJTGKVWPI WPF &KUVKPMVKQP IGIGP×DGT FGT 'TYCEJUGPGPYGNV GKPJGTIGJGPF OKV
JQTOQPGNNGP #WHYCNNWPIGP J¼WHKI KP MÑTRGTNKEJGT #IITGUUKQP IGIGP )GIGPUV¼PFG WPF
2GTUQPGP CWU +P FGT YGKVGTGP 'PVYKEMNWPI HNCEJV CIITGUUKXGU 8GTJCNVGP DGK FGP OGKUVGP
*GTCPYCEJUGPFGPYKGFGTFGWVNKEJCD9CUXGTDCNG)GYCNVCPDGNCPIVFGWVGV UKEJCNNGTFKPIU
GKP CPFGTGT 6TGPF CD FGT OKV FGP \WYCEJUGPFGP MQIPKVKXGP WPF XGTDCNGP -QORGVGP\GP
MQPUVCPV DKU CWH GKP DGUVKOOVGU KPFKXKFWGNNGU 0KXGCW CPUVGKIV #WEJ KP $G\WI CWH
$KNFWPIUPKXGCW WPF )GUEJNGEJV IKDV GU FGWVNKEJG 7PVGTUEJKGFG \YKUEJGP XGTDCNGT WPF
RJ[UKUEJGT )GYCNV &KG 'TIGDPKUUG FGT .CPI\GKVUVWFKG XQP (WEJU GV CN YGKUGP
FGOGPVURTGEJGPF FCTCWH JKP FCUU FCU 8GTJ¼NVPKU UQYQJN FGT 5EJWNV[RGP CNU CWEJ FGT
)GUEJNGEJVGT KO (CNNG XGTDCNGT )GYCNV FGWVNKEJ CWUIGINKEJGPGT KUV CNU FKGU DGK RJ[UKUEJGT
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OKVWPVGT CWEJ FCFWTEJ FCUU FKG 5EJWNGP QHV KP UQ\KCNGP $TGPPRWPMVGP NKGIGP WPF FGTGP
5EJ×NGT+PPGP QJPGJKP \W FGP Ő8GTNKGTGTPŎ FGT /QFGTPKUKGTWPI \¼JNGP 
XIN
*WTTGNOCPP$T×PFGN  5  'KP YGKVGTGT 2WPMV FGT FKG 'TIGDPKUUG DGGKPHNWUUGP
MÑPPVG KUV FGT JÑJGTG /¼FEJGP#PVGKN KP )[OPCUKGP XGTINKEJGP OKV *CWRV WPF







+P \CJNTGKEJGP PCVKQPCNGP WPF KPVGTPCVKQPCNGP 7PVGTUWEJWPIGP YWTFG GKP <WUCOOGPJCPI
\YKUEJGP )GYCNVGTHCJTWPIGP KP FGT -KPFJGKV 
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RGTUQPGP\GPVTKGTGP #PUCV\  FGT CWH GPVYKEMNWPIURU[EJQNQIKUEJGP 6JGQTKGP \W &GHK\KVGP
CIITGUUKXGT -KPFGT KP FGP $GTGKEJGP 'ORCVJKGH¼JKIMGKV +ORWNUMQPVTQNNG WPF 7OICPI OKV
TIGT WPF 9WV DGTWJV &KG FTGK $GTGKEJG UVGNNGP FKG ×DGTIGQTFPGVGP 'KPJGKVGP FGU
%WTTKEWNWOUFCTYGNEJGYKGFGTWO KP$CWUVGKPG KPFGT.¼PIG LGYGKNU GKPGT5EJWNUVWPFG
OKVMQPMTGVGP#PYGKUWPIGP\WO8QTIGJGPFGT.GJTRGTUQPWPVGTVGKNVUKPF.CWV%KGTRMCUVGJV
FCDGK FKG (ÑTFGTWPI XQP 'ORCVJKG CNU GKPG FGT YKEJVKIUVGP /ÑINKEJMGKVGP FGT
RGTUQPGP\GPVTKGTVGP2T¼XGPVKQP
%KGTRMC5KO8QTFGTITWPF&KG&WTEJH×JTWPIFGU
2TQITCOOU KUV CPFCU%WTTKEWNWOIGDWPFGPYGNEJGU GKPOCNYÑEJGPVNKEJPCEJGKPGT UVTGPI





HT×J\GKVKIG #PUGV\GP WPF FKG NCPIHTKUVKIG #PNCIG FGU 2TQITCOOU UQNN GKPG GHHGMVKXG




(CWUVNQU YWTFG GTUVOCNU PCEJ GKPGT 2KNQVRJCUG KO #WHVTCI FGU /KPKUVGTKWOU H×T -WNVWU
,WIGPF WPF 5RQTV $CFGP9×TVVGODGTI ×DGT GKPGP <GKVTCWO XQP FTGK ,CJTGP GXCNWKGTV

5EJKEM%KGTRMCCD7PVGTUWEJVYWTFGFCDGK×DGTXKGT/GUU\GKVRWPMVGJKPYGIQDFKG
&WTEJH×JTWPI FGU 2TQITCOOU DGK FGP DGVGKNKIVGP -KPFGTP KO 8GTINGKEJ \W GKPGT





FGT 'XCNWCVKQP CNU 'PVV¼WUEJWPI H×T FCU (CWUVNQU2TQITCOO WPF H×JTV GKPKIG OÑINKEJG
7TUCEJGPH×TFKG¼W²GTUVIGTKPIGPDKUXÑNNKIHGJNGPFGP9KTMWPIGPCP*KGT\W\¼JNGPWCXQP
FGPRU[EJQNQIKUEJVJGTCRGWVKUEJGP$CWUVGKPGP×DGTHQTFGTVG.GJTGTFKGFCU%WTTKEWNWOGJGT
CNU #FFKVKXWO \W GKPGO QJPGJKP ×DGTH×NNVGP .GJTRNCP WPVGTTKEJVGP HGJNGPFGT
.GDGPUYGNVDG\WIFWTEJFKGOGEJCPKUEJCDNCWHGPFGKOOGTINGKEJG5VTWMVWTKGTWPIWPFGKPG\W
CWUIGRT¼IVG 1TKGPVKGTWPI CP 8GTDCNKUKGTWPIGP CWH -QUVGP FGT GPVYKEMNWPIUIGO¼² GDGPUQ
YKEJVKIGP-ÑTRGTNKEJMGKV
&CT×DGT JKPCWU CTDGKVGV 5EJÑP GKPGPYGKVGTGP ITWPFU¼V\NKEJGP-TKVKMRWPMV JGTCWU 
 5
 FGT CWH FKG %JCPEGPINGKEJJGKV FGTOGKUVGP)GYCNVRT¼XGPVKQPURTQITCOOG CD\KGNV




CWH /¼FEJGP CWUIGTKEJVGVGT 2TQITCOOG VJGOCVKUKGTV YKTF 
XC UQNEJG \WT 2T¼XGPVKQP

















'KPYGKVGTGT#PUCV\ UEJWNKUEJGT)GYCNVRT¼XGPVKQP FGT FCU2CTCFKIOCFGU +PFKXKFWWOUOKV





)GUCOVJGKV WPF FQTV KPUDGUQPFGTG CWH FGO #WHITGKHGP D\Y FGO 7OICPI OKV TGCNGP
8QTMQOOPKUUGP 'U KUV UQOKV NGDGPUYGNVQTKGPVKGTVGT CNU FKG OGEJCPKUEJG WPF UVCTT
UVTWMVWTKGTVG&WTEJH×JTWPIGKPGU%WTTKEWNWOUHQTFGTVCNNGTFKPIUDGKFGT+ORNGOGPVCVKQPWPF
&WTEJH×JTWPIGKPGPITÑ²GTGPÑMQPQOKUEJGPWPFQTICPKUCVQTKUEJGP#WHYCPF<WFGON¼UUVGU
FWTEJ FGP UGMWPF¼TRT¼XGPVKXGP%JCTCMVGT VGKNYGKUG FKGLGPKIGP5EJ×NGT CW²GT#EJV FKG UKEJ
WPCWHH¼NNKIDGPGJOGPWPFUQOKVMGKPGUQ\KCNG(ÑTFGTWPIGTHCJTGP
<KGN FGT6TCKPKPIUTCWO/GVJQFG KUV GU GKPGTUGKVU GKPGPOÑINKEJUV UVÑTWPIUHTGKGP7PVGTTKEJV
WPFTGURGMVXQNNGP7OICPI\YKUEJGP5EJ×NGTPWPF.GJTGTP\WIGY¼JTNGKUVGPKPFGO5EJ×NGT
FKGYKGFGTJQNVWPFQFGTWPGKPUKEJVKIFGP7PVGTTKEJVUVÑTGPFGP-NCUUGPTCWOXGTNCUUGPWOKP
GKPGP URG\KGNNGP6TCKPKPIUTCWO \WYGEJUGNP&QTV MÑPPGPUQNNGP FKGUG WPVGT R¼FCIQIKUEJGT
#PNGKVWPI WPF OKV *KNHG OGVJQFKUEJGT 8QTICDGP KJT 8GTJCNVGP ×DGTFGPMGP 2N¼PG H×T
\WM×PHVKIGU8QTIGJGPGPVYKEMGNPWPFFKGUGUEJTKHVNKEJHKZKGTGP5QOKVUQNNFGT#WHGPVJCNVKO
6TCKPKPIUTCWO CPFGTGTUGKVU CWEJ \WT 8GTOKVVNWPI RGTUÑPNKEJGT WPF UQ\KCNGT -QORGVGP\GP
DGKVTCIGP KPFGO œ8GTCPVYQTVWPIUDGYWUUVUGKP FKG #PGTMGPPWPI FGT 4GIGNP KO 7OICPI
OKVGKPCPFGT 'PVUEJGKFWPIU WPF #PVK\KRCVKQPUH¼JKIMGKV 2TQDNGONÑUGMQORGVGP\ UQYKG
-QQRGTCVKQPU WPF -QOOWPKMCVKQPUDGTGKVUEJCHVő 







'U GZKUVKGTGP \YGK XGTDTGKVGVG 8GTUKQPGP FGWVUEJGT #WVQTGP FKG CWH FGO COGTKMCPKUEJGP
/QFGNN XQP (QTF 
 CWHDCWGP $CNMG 











GDF 5 $GKFG 8GTUKQPGP UKPF XKGNHCEJ MTKVKUKGTV YQTFGP WPF RQNCTKUKGTGP KP FGT
(CEJYGNV 1TVJ WPF (TKV\ OQPKGTGP DGKURKGNUYGKUG FKG PWT UEJGKPDCTG
œ'PVUEJGKFWPIUQTKGPVKGTWPIő DGKO 9GEJUGN KP FGP 6TCKPKPIUTCWO UGJGP FKGUGP XKGNOGJT
FWTEJFKG.GJTRGTUQPXGTCPNCUUV
1TVJ(TKV\5WPFKPVGTRTGVKGTGPFKG/GVJQFG





 5  GPVIGIPGP FCUU )ÑRRGNU (QTFGTWPIGP WPTGCNKUVKUEJ UGKGP YGPP GT
.GJTGTFC\WCPJ¼NV KJTGP7PVGTTKEJVPWT URCPPGPFWPFOQVKXKGTGPF IGPWI\W IGUVCNVGP WO
FCOKV\WGTTGKEJGPFCUUFKG5EJ×NGTICTPKEJVCWHFKG+FGGM¼OGPFGP7PVGTTKEJV\WUVÑTGP
'KPG WOHCUUGPFG'XCNWCVKQP XQP$CN\ 
  UQNNVG CWEJ JKGT \WT-N¼TWPI DGKVTCIGP
8QTCD UVCPF FKG 5EJYKGTKIMGKV FGU 5VWFKGPFGUKIPU FCU UKEJ NGV\VNKEJ LGFQEJ OGJT CWH FKG
#M\GRVCP\WPFFKG'KPUEJ¼V\WPIGPXQP5EJ×NGTP.GJTGTPWPF'NVGTPCWHFKG5KVWCVKQPKPFGT
5EJWNGWPFKO7PVGTTKEJVUQYKGCWHFKG*¼WHKIMGKVXQP$GUWEJGPFGU6TCKPKPIUTCWOUDG\KGJV
$GKFGUYKTF TGU×OKGTGPF CNU RQUKVKX FGHKPKGTV 
XIN CWEJ$T×PFGN5KOQP  5 




.KPKG FGO $GTGKEJ FGT UGMWPF¼TGP 2T¼XGPVKQP \W\WQTFPGP 
KORNK\KV YGTFGP LGFQEJ XC
JKPUKEJVNKEJ FGT /GFKCVQTGP WPF FGT .CPI\GKVYKTMWPI FGU 2TQITCOOU CWH FKG 5EJWNMWNVWT
CWEJ RTKO¼TRT¼XGPVKXG <KGNG IGPCPPV XGTHQNIV CNNGTFKPIU GKPGP GJGT KPVGTCMVKQPKUVKUEJ
QTKGPVKGTVGP WPF UVCTM NGDGPUYGNVDG\QIGPGP #PUCV\ &CU 5VTGKVUEJNKEJVGT2TQITCOO
CFCRVKGTV JKGT\W/GFKCVKQPUXGTHCJTGPFKG KP9KTVUEJCHV WPF2QNKVKM  DGTGKVU UGKV GKPKIGT<GKV





5KGXGTGKPVRCTVK\KRCVKXGWPFFGOQMTCVKUEJG#PVGKNGYQDGKFKG-QP\GRVG UKEJ KP KJTGT
#WURT¼IWPI WPF)GUVCNVWPI XKGNHCEJ WPVGTUEJGKFGP 
XIN 4CFGOCEJGT &KG <KGNG FGU
#PUCV\GU NKGIGP FGPPQEJ TGEJV MQPUGPUWGNN KP FGT 8GTDGUUGTWPI FGU 5EJWNMNKOCU FWTEJ
KPUVKVWVKQPCNKUKGTVG/GFKCVKQPKPFGT'PVNCUVWPIFGT.GJTMT¼HVGXQP#NNVCIUMQPHNKMVGPUQYKGKP







œCNVGTPCVKXGU CW²GTIGTKEJVNKEJGU RTQ\GUUJCHVGU WPF UVTWMVWTKGTVGU 8GTHCJTGP \WT




GU UKEJDGKFGP/GFKCVQTGP GDGPHCNNU WO5EJ×NGTD\Y-KPFGTWPF,WIGPFNKEJGJCPFGNV FKG
XQTCD GKPG OGJTRJCUKIG #WUDKNFWPI FWTEJNCWHGP #WHICDG FGU 5VTGKVUEJNKEJVGTU KUV GU KO
-QPHNKMVHCNN \YKUEJGPFGP2CTVGKGP\WOQFGTKGTGPWPFPCEJGKPGTXQTIGIGDGPGP5VTWMVWT\W
GKPGT .ÑUWPI \W IGNCPIGP FKG H×T DGKFG 2CTVGKGP CM\GRVCDGN KUV &GO -QP\GRV NKGIV FKG
#PPCJOG \WITWPFG FCUU -KPFGT WPF ,WIGPFNKEJG DGUUGT D\Y NGKEJVGT XQP )NGKEJCNVTKIGP
NGTPGP WPF CWEJ FGP 'KPITKHH KO-QPHNKMVHCNN FWTEJ FKGUGNDGP DGUUGT CPPGJOGP MÑPPGP CNU
FWTEJ 'TYCEJUGPG 







œ9GKN2GGTU CNU ¼JPNKEJG CPFGTGnDGFGWVUCOG UQ\KCNG8GTINGKEJURGTUQPGP UKPFMÑPPGP UKG
DGUQPFGTU YCJTUEJGKPNKEJ CWH 'KPUVGNNWPIGP WPF 8GTJCNVGPUYGKUGP 'KPHNWUU PGJOGPő

-GUUGNU*CPPQXGT5*GTXQTJGDWPIKO1TKIKPCN
5EJTÑFGT WPF /GTMNG 
 DGYGTVGP FKG 'XCNWCVKQPUGTIGDPKUUG XQP 5EJ×NGT
/GFKCVKQPURTQITCOOGP KPUIGUCOV UGJT QRVKOKUVKUEJ&GOPCEJ \GKIGP UKEJ RQUKVKXG 'HHGMVG





XQT CNNGO XQTVGKNJCHVG 'HHGMVG CWH FKG )GURT¼EJUH×JTWPIUVGEJPKMGP WPF MQPUVTWMVKXGP
-QPHNKMVNÑUWPIUUVTCVGIKGPFGT/GFKCVQTGPUGNDUVCPFKGFWTEJKJTG#WUDKNFWPIWPFFKG¯DWPI
KO 5EJWNCNNVCI XKGNH¼NVKIG 'PVYKEMNWPIUCPTGIWPIGP GTJCNVGP 5EJWDCTVJ 
 5 
DGVQPVFCDGKLGFQEJFKGQHHGPMWPFKIDGUQPFGTG4GNGXCP\FGT2CTVK\KRCVKQPFGT5EJ×NGTUQYKG
FKG +PVGITCVKQP FGU -QP\GRVGU KP FGP 5EJWNGPVYKEMNWPIURTQ\GUU CNU GPVUEJGKFGPFG
'THQNIUMTKVGTKGP<WFGOYGKUVGTPCEJFT×EMNKEJCWHFCUPQVYGPFKIG'PICIGOGPVFGT.GJTGT








&KG 5[PQRUG FGT FTGK )GYCNVRT¼XGPVKQPURTQITCOOG XGTFGWVNKEJV CWH FGT GKPGP 5GKVG FKG
&KUMTGRCP\GP FGT -QP\GRVG 
2CTCFKIOGPQTKGPVKGTWPI #FTGUUCVGPDG\WI <GKVRWPMV FGU
'KPUGV\GPU.GDGPUYGNVDG\WIWPFCWHFGTFGTCPFGTGP5GKVGCWEJFKG)GOGKPUCOMGKVGPFKG
CNNGP KORNK\KV QFGT GZRNK\KV KOOCPGPV UKPF 
(ÑTFGTWPI UQ\KCNGT-QORGVGP\GP 5VTGDGP PCEJ

















Ő'PVJGKONKEJWPIŎ FGU ŐJGKONKEJGP .GJTRNCPUŎ -QPMTGVG WPF RNCPIGO¼²G 5VTCVGIKGP XU
KPFKXKFWGNNGUWPFWPMNCTGU8QTIGJGP
'ZRN(ÑTFGTWPI (.1)6452 +ORN(ÑTFGTWPI
5VTGDGP PCEJ GKPGO IGYCNVHTGKGP 5EJWN D\Y-NCUUGPMNKOC&CWGTJCHVG8GTDGUUGTWPI UQ\KCNGT
5VTWMVWTGPXU$GUEJ¼HVKIWPIOKVKUQNKGTVGP5KVWCVKQPGP
)TQ²GT#WHYCPF 64(.521) )GTKPIGT#WHYCPF















2TQLGMVU FGWVNKEJ )NGKEJ\GKVKI UKPF GU OÑINKEJGTYGKUG IGTCFG FKGUG #URGMVG FKG FKG
#VVTCMVKXKV¼V FGT /C²PCJOG H×T 5EJWNGP CWUOCEJGP 'U XGTGKPV GKPGP IGTKPIGP
QTICPKUCVQTKUEJGPWPFÑMQPQOKUEJGP#WHYCPF
CWEJCWHITWPFFGUTGIGNJCHVGP8GT\KEJVUCWH
CWHY¼PFKIG 'XCNWCVKQPUOC²PCJOGP OKV FGO #WUJ¼PIGUEJKNF GKPGT GZRNK\KVGP (ÑTFGTWPI
&KG NGTPVJGQTGVKUEJG WPF PGWTQNQIKUEJG (WPFKGTWPI FGT CPFGTGP 2TQITCOOG FKG CNNGUCOV
ITQ²GP9GTVCWH9KGFGTJQNWPIUWPF8GTKPPGTNKEJWPIURTQ\GUUGNGIGPMCPPXQPFGOGKPV¼IKI
CPIGNGIVGP/QFGNNPKEJVIGNGKUVGVYGTFGPFKG-GJTUGKVGFGT'KPHCEJJGKV!
8QT FGT CWUH×JTNKEJGP #PCN[UG FGU 7PVGTUWEJWPIUIGIGPUVCPFU 
-CRKVGN  UVGJGP PWP
\WP¼EJUV FKG DGTGKVU XKGNHCEJ GTY¼JPVGP GTY×PUEJVGP UQ\KCNGP &KOGPUKQPGP 'ORCVJKG WPF
RTQUQ\KCNGU8GTJCNVGP KO<GPVTWOFGU +PVGTGUUGU&CDGK UQNNGP UQYQJN VJGQTGVKUEJG#PU¼V\G
CNU CWEJ GORKTKUEJG 'TMGPPVPKUUG \W FGTGP#MVWCN WPF1PVQIGPGUG DGVTCEJVGVYGTFGP WO








5KEJ GKP\WH×JNGP)GFCPMGP WPF)GH×JNG GKPGT 2GTUQP ×DGT GKPG#TV KPPGTG8GTDKPFWPI \W
GTHCUUGPWPFINGKEJUCODGKUKEJUGNDUV\WDNGKDGPGTYGKUVUKEJPKEJVPWTCNUGKPURCPPGPFGU
RU[EJQNQIKUEJGU)GUEJGJGPUQPFGTPKUVDGUQPFGTUH×TFKG2T¼XGPVKQPCIITGUUKXGP8GTJCNVGPU
XQP ITQ²GO 9GTV &KG HQNIGPFGP #DUEJPKVVG UQNNGP \WP¼EJUV FCU 2J¼PQOGP D\Y FCU
-QPUVTWMV 'ORCVJKG KP UGKPGO (CEGVVGPTGKEJVWO WPVGTUEJKGFNKEJGT 6JGQTKGP PCEJ\GKEJPGP
&CTCPCPMP×RHGPFYGTFGPURG\KHKUEJQPVQIGPGVKUEJG#PU¼V\GUQYKGFGTGP<WUCOOGPJCPI\WT
#IITGUUKQP
URT¼XGPVKQP FCTIGUVGNNV +O NGV\VGP #DUEJPKVV YKTF UQFCPP FKG +PVGTCMVKQP XQP
#IITGUUKQP WPF 'ORCVJKG XQT FGO *KPVGTITWPF VJGQTGVKUEJGT ¯DGTNGIWPIGP UQYKG











FWTEJ 6JGQFQT .KRRU XQTCPIGVTKGDGP YWTFG 7PVGT 'KPH×JNWPI XGTUVCPF GT GKPGP 2TQ\GUU
KPPGTGT KPUVKPMVKXGT0CEJCJOWPIYQPCEJ UQYQJN/KOKMCNU CWEJ)GUVKM GKPGU)GIGP×DGTU




'ORCVJKG UGJT PCJG 
XIN -ÑTPGT  5  FKG KO 8GTNCWH FGU -CRKVGNU PQEJ P¼JGT
DGUEJTKGDGPYGTFGP ,GPG(QTOFGT'KPH×JNWPI UQ.KRRU GTOÑINKEJG GU FGO/GPUEJGP KP







#PFGTG #PU¼V\G UGJGP FKG 7TUCEJGP FGU 2J¼PQOGPU 'ORCVJKG CWU GXQNWVKQPUVJGQTGVKUEJGT
2GTURGMVKXG 






5  -QP\GRV FGU U[ODQNKUEJGP +PVGTCMVKQPKUOWU 'KP\WI KP FKG HT×JG
UQ\KCNYKUUGPUEJCHVNKEJG 'ORCVJKGHQTUEJWPI GTJKGNV 'T DGUEJTGKDV 4QNNGPJCPFGNP CNU
9GEJUGNURKGN XQP 4GMQPUVTWMVKQP WPF +PVGTRTGVCVKQP &GOPCEJ GTMGPPV FCU +PFKXKFWWO
\WP¼EJUV GKPG 5KVWCVKQP WPF DGUVKOOV GKPG GPVURTGEJGPFG 4QNNG FKG GU UGKPGO
+PVGTCMVKQPURCTVPGT IGIGP×DGT GKPPKOOVYQDGK GTFKG'TYCTVWPIGPCPFKGUG4QNNG CNUPQEJ
PKEJV GKPFGWVKI XGTUVGJV'U HQNIV FCU'KPPGJOGPFGT4QNNG FGU)GIGP×DGTU XGTDWPFGPOKV
GKPGT 8GTJCNVGPUCPRCUUWPI IGO¼² FGUUGP 'TYCTVWPIGP &KGUGP 2TQ\GUU DGUEJTGKDV GT CNU
œTQNGVCMKPIő +O P¼EJUVGP 5EJTKVV FKUVCP\KGTV FCU +PFKXKFWWO UKEJ YKGFGT XQP FKGUGP
'TYCTVWPIGP WO GKIGPG $GF×THPKUUG CWU\WFT×EMGP WPF WO UEJNKG²NKEJ GKPGP -QORTQOKUU
\YKUEJGP 'TYCTVWPIGP WPF $GF×THPKUUGP \W UEJNKG²GP FGT FWTEJ FKG GKIGPG +FGPVKV¼V
CWUIGUVCNVGV YKTF 
œTQNGOCMKPIő (×T FKGUGP 2TQ\GUU KUV FCU 'KPH×JNGP KP FCU )GIGP×DGT
GPVUEJGKFGPFFCGTXQTCWUUGV\VFCUUFCU+PFKXKFWWOUKEJUGNDUVCWUFGP#WIGPFGUCPFGTGP
UGJGP MCPP <WUV¼PFKI H×T FKGUGP GORCVJKUEJGP 2TQ\GUU KUV PCEJ /GCF FCU œGTMGPPGPFG
5GNDUVő 






XKGNGT XGTUEJKGFGPGT DGMCPPVGT 2GTUQPGP \WUCOOGPH×JTV &CTCWU GPVYKEMGNV FCU -KPF FKG
4QNNG FGU œIGPGTCNKUKGTVGP #PFGTGPő WPF OCEJV UKEJ UQOKV FKG *CNVWPI UGKPGU UQ\KCNGP
7OHGNFU\WGKIGP/GCFU#PUCV\MCPPCNU)TWPFUVGKPOQFGTPGT'ORCVJKG6JGQTKGPGTCEJVGV
YGTFGP WPF \GKIV YKG FCU 'KPH×JNGP KP GKP )GIGP×DGT FCU GKIGPG 8GTJCNVGP WPF UQOKV
NGV\VNKEJFKG'PVYKEMNWPIFGU5GNDUVWPFFGT+PVGTCMVKQPGPVUEJGKFGPFDGGKPHNWUUV
'ORCVJKGCNU-QPUVTWMV
'ORKTKUEJRU[EJQNQIKUEJG 'ORCVJKGHQTUEJWPI \KGNV FCTCWH CD FCU UQGDGP DGUEJTKGDGPG
2J¼PQOGP 'ORCVJKG NQUIGNÑUV XQP FGUUGP UQ\KQMWNVWTGNNGT *GTMWPHV JKPUKEJVNKEJ UGKPGT
9KTMOGEJCPKUOGP \W CPCN[UKGTGP &CU -QPUVTWMV 'ORCVJKG YKTF JKGT\W J[RQVJGVKUEJ KP











(QTUEJWPIGP FKG UKEJ KP FGT 6TCFKVKQP .KRRU OKV GKPGO 0CEJCJOWPIU QFGT
+OKVCVKQPUVTKGD DGHCUUGP IGJGP XQP GKPGT œCWVQOCVKUEJ CDNCWHGPFGP +OKVCVKQP FGU
#WUFTWEMUXGTJCNVGPU 
KPUDGUQPFGTG FGT )GUKEJVUOWUMWNCVWT GKPGT CPFGTGP 2GTUQPő

.KGMCO5CWU+O4CJOGPGPVYKEMNWPIURU[EJQNQIKUEJGT'ORCVJKGHQTUEJWPI
YKTF KP FKGUGO <WUCOOGPJCPI J¼WHKI FKG UQIGPCPPVG )GH×JNUCPUVGEMWPI WPVGTUWEJV
&CDGK JCPFGNV GU UKEJ WO GKPGP /GEJCPKUOWU FGT ¯DGTVTCIWPI XQP 'OQVKQPGP
DG\KGJWPIUYGKUG 5VKOOWPIGP YGNEJGT DGTGKVU XQT FGT 'PVYKEMNWPI GKPGU +EJ
$GYWUUVUGKPU DGQDCEJVGV YGTFGP MCPP 
XIN $KUEJQH-ÑJNGT  5  'NUPGT WPF

























QTKGPVKGTVG 5VWFKGP \WT 'ORCVJKG DGTWJGP XQT CNNGO CWH \YGK \GPVTCNGP
(QTUEJWPIUVTCFKVKQPGP /GCFU 
 5[ODQNKUEJGP +PVGTCMVKQPKUOWU CWH FGT GKPGP
2KCIGVU 
 MQIPKVKXG 'PVYKEMNWPIUVJGQTKG CWH FGT CPFGTGP 5GKVG +O )GIGPUCV\ \W
/GCF \KGJV 2KCIGV 
 FGP XKUWGNNT¼WONKEJGP$GITKHH FGT 2GTURGMVKX×DGTPCJOG XQT
WPF WPVGTUWEJV FKGUGP KO 4CJOGP FGT MQIPKVKXGP 'PVYKEMNWPI XQP -KPFGTP *KGT\W
YWTFGP-KPFGT XGTUEJKGFGPGT 'PVYKEMNWPIUUVWHGP IGDGVGP GKP FTGKFKOGPUKQPCNGU&TGK
$GTIG2CRROQFGNN CWU XGTUEJKGFGPGP $NKEMYKPMGNP \W DGUEJTGKDGP +JO FKGPV FKG
(¼JKIMGKV \WT 2GTURGMVKX×DGTPCJOG CNU -GPP\GKEJGP FGT ¯DGTYKPFWPI FGU MKPFNKEJGP




FGT GORKTKUEJRU[EJQNQIKUEJGP (QTUEJWPI GKPG 4GKJG -TKVKMGT &KG 'TMGPPVPKU YWEJU
FCUU UKEJ FCU GORCVJKUEJG )GUEJGJGP FWTEJ FKG 7PVGTUWEJWPI GKP\GNPGT CDUVTCJKGTVGT
9KTMOGEJCPKUOGP KP UGKPGT )GUCOVJGKV PKEJV JKPTGKEJGPF GTHCUUGP N¼UUV 5EJOKVV H×JTV
FGOIGO¼² GKP &TGKMQORQPGPVGPOQFGNN FGT 'ORCVJKG CP YGNEJGU FKG 7PVTGPPDCTMGKV
MQIPKVKXGTWPFGOQVKQPCNGT(CMVQTGPXGTFGWVNKEJGPUQNN<YGKFGTFTGK-QORQPGPVGPUKPF
MQIPKVKXGP (WPMVKQPGP \W\WTGEJPGP FKG &KHHGTGP\KGTWPI WPF $GPGPPWPI CHHGMVKXGT
<WUV¼PFG UQYKG FKG 4QNNGP×DGTPCJOGH¼JKIMGKV &GT CHHGMVKXGP FTKVVGP -QORQPGPVG
YGTFGP GOQVKQPCNG .GKUVWPIUH¼JKIMGKV 'TTGIDCTMGKV WPF 'ORH¼PINKEJMGKV \WIGQTFPGV






&CU #MVWCNIGUEJGJGP XQP 'ORCVJKG UVGJV KO <GPVTWO FGT MQORGVGP\QTKGPVKGTVGP #PU¼V\G
&CDGKYKTFYGPKIGTGKPG'TMN¼TWPIFGT9KTMOGEJCPKUOGPCPIGUVTGDVYKGGUDGKFGP\WNGV\V
IGPCPPVGP 2CTCFKIOGP FGT (CNN YCT UQPFGTP GKPG GJGT RTCIOCVKUEJG 2GTURGMVKXG CWH
'ORCVJKGGKPIGPQOOGPFKGFCUGORCVJKUEJG)GUEJGJGPCPUKEJWPFFGUUGP8QTCWUUGV\WPIGP







FGOPCEJ CNU GKPG#TV Ő9GTM\GWIŎ KPPGTJCND UQ\KCNGT +PVGTCMVKQPFGHKPKGTVYGTFGP MCPP FCU
UKEJUQYQJN6JGTCRGWVGPCNUCWEJ.GJTRGTUQPGPWPF5EJ×NGT\W0WV\GOCEJGPMÑPPGP
&KG -QORGVGP\ 'ORCVJKG XGTDKPFGV NCWV -ÑTPGT FTGK )TWPFH¼JKIMGKVGP FKG (¼JKIMGKV \WT




KUV'ORCVJKG KUV FGOPCEJPKEJVPWT œFKG(¼JKIMGKV)GH×JNGWPFFCOKV \WUCOOGPJ¼PIGPFG
&GPM WPF *CPFNWPIUYGKUGP XQP /GPUEJGP PCEJ\WXQNN\KGJGP WPF \W XGTUVGJGPő UQPFGTP
CWEJ œUKEJ FCPP CWHITWPF FKGUGT +PHQTOCVKQPGP UKVWCVKQPUCPIGOGUUGP \W XGTJCNVGP QJPG
FCDGK CNNGTFKPIU CP #WVJGPVK\KV¼V \W XGTNKGTGPő 




/KV FGT 'PVFGEMWPI FGT UQ IGPCPPVGP 5RKGIGNPGWTQPG 
&K 2GNNGITKPQ GV CN  \KV PCEJ
9QJNUEJN¼IGT2TKP\  5  GTÑHHPGVG UKEJ GKPG PGWG GTHQNIXGTURTGEJGPFG/ÑINKEJMGKV
FKG)GPGUGXQP'ORCVJKG\WWPVGTUWEJGP8QPFGP5RKGIGNPGTXGP\GNNGPYKTFCPIGPQOOGP
GKPG #TV PGWTQDKQNQIKUEJGU 4GUQPCP\U[UVGO \W TGRT¼UGPVKGTGP YGNEJG FKG PGWTQNQIKUEJG
9WT\GNFGT'ORCVJKGUGKPMÑPPVG
XINWC<CJP9CZNGTGVCN$KUEJQH-ÑJNGT
$KUEJÑH-ÑJNGT DGVQPV JKGTDGK CNNGTFKPIU FCUU FGT +ORWNU FKG $GYGIWPI GKPGU CPFGTGP
PCEJ\WXQNN\KGJGP KOOGT XQTCWUUGV\V FCUU FKG DGQDCEJVGVG $GYGIWPI DGTGKVU \WO GKIGPGP
8GTJCNVGPUTGRGTVQKTGIGJÑTV
5
<WP¼EJUV CPJCPF XGTUEJKGFGPGT 'ZRGTKOGPVG OKV #HHGP GTHQTUEJV YCT GU FKG CDUQNWVG
0GWGPVFGEMWPI FCUU CNNGKP FKG $GQDCEJVWPI GKPGT XQNN\QIGP *CPFNWPI KO $GQDCEJVGT GKP
GKIGPGU PGWTQDKQNQIKUEJGU 2TQITCOO CMVKXKGTVG œWPF \YCT IGPCW FCU 2TQITCOO FCU FKG
DGQDCEJVGVG*CPFNWPIDGK KJOUGNDUV \WT#WUH×JTWPIDTKPIGPMÑPPVGő 
$CWGT5 
/KVCPFGTGP9QTVGP&KG5RKGIGNPGWTQPGPHGWGTVGPUQYQJNDGKFGTGKIGPGP#WUH×JTWPIGKPGT
*CPFNWPI CNU CWEJ DGK FGT CWUUEJNKG²NKEJGP $GQDCEJVWPI FGTUGNDGP 5R¼VGT YWTFG LGPGU
PGWTQNQIKUEJG 4GUQPCP\U[UVGO FCU PGDGP FGP 5KIPCNGP FGU *CPFNWPIUDGTGKEJU CWEJ
GOQVKQPCNG 5KIPCNG URKGIGNV GDGPHCNNU KO OGPUEJNKEJGP )GJKTP NQMCNKUKGTV 
WC FWTEJ
HWPMVKQPGNNG -GTPURKPVQOQITCRJKG 5GNDUV XGTDCNG $GUEJTGKDWPIGP XQP *CPFNWPIGP QFGT







XQO0GWTQNQIGP ,QCEJKO$CWGT CNU ŐKPPGTGU 5KOWNCVKQPURTQITCOOŎ DGUEJTKGDGPYKTF &KG
$GQDCEJVWPIGKPGT2GTUQPCMVKXKGTVIGPCWFKGLGPKIGP0GTXGP\GNNGPFKGCWEJDGKFGTGKIGPGP
'ORHKPFWPI FGU KJO \WIGUEJTKGDGPGP )GH×JNU CMVKXKGTV YGTFGP &WTEJ 5RKGIGNRTQ\GUUG
GPVHCEJVG +OKVCVKQPUKORWNUG MÑPPGP LGFQEJ MQPVTQNNKGTVYGTFGP UQHGTP JGOOGPFG$GTGKEJG
FGU XQTFGTGP (TQPVCNJKTPU DGTGKVU CWUIGTGKHV UKPF 'U DNGKDV KP GKPGO UQNEJGP (CNNG DGKO
IGFCPMNKEJGP +OKVCVKQPUIGUEJGJGP 
XIN $CWGT  5  -QIPKVKXG #URGMVG J¼NV FGT
0GWTQNQIG DGKO 5RKGIGNRTQ\GUU CPUQPUVGP PKEJV H×T DGVGKNKIV 8KGNOGJT DG\GKEJPGV GT
'ORCVJKG CNU KPVWKVKXGU RT¼TGHNGZKXGU )GUEJGJGP WPF FKG 5RKGIGNPGWTQPGP CNU GKP









FKG #P\CJN FKGUGT 5RKGIGN\GNNGP J¼PIV PGWTQNQIKUEJ XQP \CJNTGKEJGP XQT CNNGO
GPVYKEMNWPIUDGFKPIVGP 'KPHN×UUGP CD /KV FGT 1PVQIGPGUG XQP 'ORCVJKG WPF FGP









5EJQP KP FGT RJ¼PQOGPQNQIKUEJGP#WUGKPCPFGTUGV\WPIOKV 'ORCVJKG UEJGKPV FCU#WUNÑUGP
GKPGU XGTINGKEJDCTGP )GH×JNUGORHKPFGPU OKV FGO )GIGP×DGT UQYKG FKG +PKVKKGTWPI GKPGU
RQUKVKXGP UQ\KCNGP $GKUCOOGPUGKPU GKPGT 5EJ¼FKIWPI FGU CPFGTGP ITWPFNGIGPF \W
YKFGTURTGEJGP 8KGNOGJT Y×TFG CIITGUUKXGU 8GTJCNVGP XQTCWUIGUGV\V FKG $GTGKVUEJCHV WPF
(¼JKIMGKV \WT 'ORCVJKG UKPF IGIGDGP \W UGNDUV GORHWPFGPGO 5EJOGT\ 
KO 5KPPG .KRRĞ
KPPGTGT0CEJCJOWPI WPF \W GKPGO IGUEJY¼EJVGP)TWRRGPIGH×IG 
KO 5KPPG/E&QWICNNU





MQPUVTWMV WPF MQORGVGP\QTKGPVKGTVGP #PU¼V\G \WT 'TMN¼TWPI XQP 'ORCVJKG FGT
#IITGUUKQPUHQTUEJWPI TGEJV PCJG &CXKUŎ 
 7PVGTUWEJWPIGP XGTUEJKGFGPGT
'ORCVJKGHCEGVVGP \WHQNIG YKGU FKG ŐGOQVKQPCNG #PVGKNPCJOGŎ 
\YKUEJGP
2GTURGMVKX×DGTPCJOG GORCVJKUEJGT (CPVCUKG WPF RGTUÑPNKEJGO &KUVTGUU FKG JÑEJUVGP
PGICVKXGP -QTTGNCVKQPGP \WT #IITGUUKXKV¼V D\Y CIITGUUKXGP 8GTJCNVGPUYGKUGP CWH 
XIN
*QUUGT$GEMJWTVU  5  #NNGTFKPIU OWUU FKGUDG\×INKEJ GTY¼JPV YGTFGP FCUU FKG
GTJÑJVG GOQVKQPCNG#PVGKNPCJG CWEJ\W GORHWPFGPGO&KUVTGUUWPF UQOKV NGV\VNKEJ UGNDUV\W






*QUUGT$GEMWTVU  5  'THQNITGKEJG 2GTURGMVKX×DGTPCJOG GTOÑINKEJV \WFGO
TGCNKUVKUEJG 'KPUKEJVGP KP FKG 'KPUVGNNWPIGP WPF FCU FCTCWU TGUWNVKGTGPFG 8GTJCNVGP GKPGU
)GIGP×DGTU 8QP FGT $GTGKVUEJCHV \WT #IITGUUKQP YKTF JKPIGIGP J¼WHKI CPIGPQOOGP UKG
IKPIGCWUGKPGTF[UHWPMVKQPCNGP9CJTPGJOWPIFGTUQ\KCNGP7OIGDWPIJGTXQT+PUDGUQPFGTG
CWU UQ\KCNMQIPKVKXGT 2GTURGMVKXG YKTF #IITGUUKQP CNU #WUFTWEM GKPGU 'TMGPPVPKURTQDNGOU
GTCEJVGVFCUFKG GOQVKQPCNGQFGTMQIPKVKXG2GTURGMVKXGGKPGU)GIGP×DGTUPWTWP\WTGKEJGPF
GTHCUUV 
XIN /CNVK  5  #DGT CWEJ CVVTKDWVKQPUVJGQTGVKUEJG 'TMN¼TWPIGP URTGEJGP
)GYCNVV¼VGTPFKG(¼JKIMGKV \WT'ORCVJKG CD&KG$GTGKVUEJCHV \WT'ORCVJKGMCPP KPFKGUGO
(CNNG FWTEJCWU IGIGDGP UGKP FQEJYGTFGP H¼NUEJNKEJGTYGKUG PGICVKXG#DUKEJVGP WPVGTUVGNNV
FKGKJTGTUGKVU\WCDNGJPGPFGO8GTJCNVGPDKU\WT#IITGUUKQPH×JTGPMÑPPGP
#WEJ PGWTQNQIKUEJG (QTUEJWPIGP JCDGP UKEJ OKV FGT CIITGUUKQPUOKPFGTPFGP9KTMWPI XQP




N¼UUV CWH GKPGP <WUCOOGPJCPI UEJNKG²GP 7PVGTUWEJWPIGP FGT 5RKGIGNPGWTQPGP NGIGP
GDGPHCNNUPCJGFCUUGKPGOCPIGNJCHVG#WUDKNFWPIFGTUGNDGP\W5EJYKGTKIMGKVGPDGKUQ\KCNGP
+PVGTCMVKQPGP H×JTGP MCPP$CWGT \WHQNIG MCPP GKP UEJNGEJV CWUIGDKNFGVGU 5RKGIGNU[UVGO KP
-QPHNKMVUKVWCVKQPGP FC\W H×JTGP FCUU)TGP\GP PKEJV GTMCPPVYGTFGP WPF FKG)GYCNV UGNDUV










'ORCVJKG CWHFKG)GPGUG CIITGUUKXGT8GTJCNVGPUYGKUGPDGUUGT \WFGWVGP WPF\WOCPFGTGP
CWH\GKIVYKGYKEJVKIGUKUVIGYCNVRT¼XGPVKXG/C²PCJOGPOÑINKEJUVICP\JGKVNKEJCP\WNGIGP
 *GVGTQIGPG'PVYKEMNWPIUOQFGNNGWPF&GVGTOKPCPVGP
+O PWP HQNIGPFGP#DUEJPKVV UQNNGP XGTUEJKGFGPG RU[EJQNQIKUEJG6JGQTKGP \WT 'PVYKEMNWPI
XQP 'ORCVJKG FCTIGUVGNNV WPF GTN¼WVGTV YGTFGP WO FKGUG CPUEJNKG²GPF \WT &KUMWUUKQP
HÑTFGTNKEJGT/C²PCJOGPKO5KPPGFGT)GYCNVRT¼XGPVKQPOKVGKP\WDTKPIGP<WP¼EJUVUQNNFKG
'PVYKEMNWPI GKPKIGT 6GKNMQORQPGPVGP CPCN[UKGTV YGTFGP FKG H×T FKG 1PVQIGPGUG FGT
'ORCVJKG XQP 4GNGXCP\ UKPF *KGT\W \¼JNV FKG 'PVYKEMNWPI FGT QDGP IGPCPPVGP
2GTURGMVKX×DGTPCJOG UQYKG FKG 1PVQIGPGUG FGT +PVGTRTGVCVKQPUH¼JKIMGKV KP $G\WI CWH FCU
GOQVKQPCNG #WUFTWEMUXGTJCNVGP GKPGU )GIGP×DGTU #PUEJNKG²GPF UQNN FCU
'PVYKEMNWPIUOQFGNN *QHHOCPU XQTIGUVGNNV YGTFGP FCU FKG WOHCPITGKEJGP #URGMVG FGU
GORCVJKUEJGP)GUEJGJGPUOKVGKPDG\KGJV#WEJ GKP<WUCOOGPJCPI \YKUEJGP'ORCVJKG WPF





DGUEJTGKDV KP GKPGO4GHGTCV ×DGT'PVYKEMNWPIWPF.GTPGP KO-KPFGUCNVGT FKG
'PVYKEMNWPI FGT 2GTURGMVKX×DGTPCJOG \W 4GEJV CNU GKPGP /GKNGPUVGKP FGT IGKUVKIGP
'PVYKEMNWPI/KV FKGUGT 7OUEJTGKDWPI VTKHHV UKG XKGNHCEJ CWH <WUVKOOWPI 
XIN WC 2J×UG
 2KCIGV  5GNOCP  /GCF  5EJOKVV  5VGTP XGTVTKVV ×DGTFKGU FKG
#WHHCUUWPI FCUU FKG 2GTURGMVKX×DGTPCJOGH¼JKIMGKV PKEJV CNNGKP 4GUWNVCV URG\KHKUEJGT
'PVYKEMNWPIUDGFKPIWPIGP KUV UQPFGTP DGTGKVU IGPGVKUEJ KO /GPUEJGP CPIGNGIV KUV WPF
WPVGTOCWGTV FKGU OKV *KNHG FGT 'TIGDPKUUG MWNVWTXGTINGKEJGPFGT 5VWFKGP FKG GKPG JQJG
¯DGTGKPUVKOOWPI XQP FWTEJUEJPKVVNKEJGO #NVGT WPF IGNÑUVGP #WHICDGP \WT
2GTURGMVKX×DGTPCJOG CWH\GKIGP 
XIN 5VGTP  5  &GPPQEJ UKPF UQ\KCNKUCVQTKUEJG
'KPHN×UUG H×T FKG 1PVQIGPGUG FGT 2GTURGMVKX×DGTPCJOG PQVYGPFKI FC FKG 'TMGPPVPKU FCUU
CPFGTG2GTUQPGP×DGT GKPGFKHHGTGPVG2GTURGMVKXGXGTH×IGPPWT KPFGT +PVGTCMVKQP GPVUVGJGP
MCPP&KG/ÑINKEJMGKVFGT(ÑTFGTWPIXQP2GTURGMVKX×DGTPCJOGH¼JKIMGKVDGUV¼VKIVFKGU 
XIN







5VWHGPOQFGNN FGT MQIPKVKXGP 'PVYKEMNWPI 
 &C GU GKPG IWVG ¯DGTUKEJV ×DGT FKG
XGTUEJKGFGPGP'PVYKEMNWPIUPKXGCWUGTOÑINKEJVJCDGKEJOKEJGPVUEJKGFGPGUGZGORNCTKUEJ
H×T FKG \CJNTGKEJGP #PU¼V\G CWU FGO $GTGKEJ FGT MQIPKVKXGP 2U[EJQNQIKG XQT\WUVGNNGP
5VWHGPOQFGNNG UQNNVGP LGFQEJ CWH )TWPF \CJNTGKEJGT KPFKXKFWGNNGT 7PVGTUEJKGFG KP FGT
'PVYKEMNWPIPKGKJTGP1TKGPVKGTWPIUEJCTCMVGTXGTNKGTGP
0KXGCW  
'IQ\GPVTKUEJGWPFKHHGTGP\KGTVG 2GTURGMVKX×DGTPCJOG $KU \WO HT×JGP
5EJWNMKPFCNVGT JGTTUEJV GKPG WPFKHHGTGP\KGTVG UWDLGMVKXG 5KEJVYGKUG CWH 5KVWCVKQPGP XQT 'U
MQOOV \WT 8GTOKUEJWPI XQP ¼W²GTGP #URGMVGP GKPGT *CPFNWPI FGT #WUFTWEMUKPVGPVKQP
UQYKGFGPKPFKGUGO5VCFKWOPQEJWPTGHNGMVKGTVGPRU[EJKUEJGP2TQ\GUUGP5QOKVUKPF-KPFGT
KPFKGUGT2JCUGVTQV\FGT9CJTPGJOWPIFCUUCPFGTG2GTUQPGPCPFGTUJCPFGNPCNUUKGUGNDUV
PQEJ PKEJV KP FGT .CIG \W GTMGPPGP FCUU FGTGP 2GTURGMVKXG UKEJ XQP FGT GKIGPGP




&KHHGTGP\KGTVG WPF UWDLGMVKXG 2GTURGMVKXGP×DGTPCJOG #WEJ CNU UQ\KCN




2GTURGMVKXG YKTF PQEJ PKEJV DGYWUUV TGHNGMVKGTV 7PVGTUEJKGFNKEJG 5VCPFRWPMVG YGTFGP PWP




GPVYKEMGNV UKEJ FKG (¼JKIMGKV FKG GKIGPG 2GTURGMVKXG \W TGHNGMVKGTGP WPF FKG 5KEJVYGKUG
CPFGTGT\WXGTUVGJGPWPF\WCPVK\KRKGTGP5GNOCPURTKEJVFCJGTCWEJXQPFGTœ<YGKVG2GTUQP
2GTURGMVKXGő 
5GNOCP  5  'U MCPP PWP GKPG #W²GPRGTURGMVKXG CWH FCU GKIGPG














)GUGNNUEJCHVNKEJU[ODQNKUEJG 2GTURGMVKX×DGTPCJOG 2GTURGMVKX×DGTPCJOG OKV
FGOUQ\KCNGPWPFMQPXGPVKQPGNNGP5[UVGODGIKPPVPCEJ5GNOCPKPFGT4GIGNKO,WIGPFCNVGT
0WP MCPP PGDGP FGT 'KIGP WPF (TGOFRGTURGMVKXG CWEJ FKG 2GTURGMVKXG GKPGU ITÑ²GTGP
UQ\KCNGP 5[UVGOU GKPIGPQOOGP WPF TGHNGMVKGTV YGTFGP 'U Y¼EJUV FKG )GYKUUJGKV FCUU
*CPFNWPIGP WPF )GH×JNG DGUVKOOVGP /GEJCPKUOGP WPVGTNKGIGP FKG XQP CW²GP YGFGT
UKEJVDCT UGKPO×UUGP PQEJ XQP FGT JCPFGNPFGP 2GTUQP UGNDUV GTMCPPV YGTFGPO×UUGP 
XIN
5GNOCP5
5GNOCPU'PVYKEMNWPIUOQFGNN FGT UQ\KCNGP2GTURGMVKX×DGTPCJOGIKDV GKPGP IWVGP¯DGTDNKEM
×DGTFKG'PVHCNVWPIFGT2GTURGMVKX×DGTPCJOGXQPFGTHT×JGP-KPFJGKVDKU\WO,WIGPFD\Y
'TYCEJUGPGPCNVGT &KG P¼EJUV JÑJGTG 5VWHG DGKPJCNVGV KOOGT FKG 'TTWPIGPUEJCHVGP FGT
XQTCPIGICPIGPGPWPFDGUKV\VFCT×DGTJKPCWUIGJGPFGKPGCPFGTGRGTURGMVKXKUEJG3WCNKV¼V
XIN
2WTTOCPP8KGFGP\  5 #NNGTFKPIU DG\KGJV UKEJ FKG#DHQNIG CWUUEJNKG²NKEJ CWH FKG
'PVYKEMNWPIMQIPKVKXGT(¼JKIMGKVGP UEJNKG²V CNUQPWT GKPGP6GKN FGUUGP GKPYCUJKGTWPVGT
'ORCVJKGXGTUVCPFGPYKTF&GPPQEJYKTFFGWVNKEJFCUUGKPKIGMQIPKVKXG$GFKPIWPIGPCWEJ
FKG'PVYKEMNWPIXQP'ORCVJKGDGGKPHNWUUGPWPFUKG\WO6GKNUQICTGTUVGTOÑINKEJGP<WFGO
N¼UUV 5GNOCP DGTGKVU $G\×IG \WO 8GTJCNVGP CPMNKPIGP FKG KO NGV\VGP 6GKN FKGUGU -CRKVGNU
CWUH×JTNKEJGTFKUMWVKGTVYGTFGP
 'PVYKEMNWPIFGT(¼JKIMGKV\WT+PVGTRTGVCVKQPGOQVKQPCNGP#WUFTWEMUXGTJCNVGPU
/KV FGT$GYWUUVYGTFWPI GKIGPGT)GH×JNG WPF FGO UKEJ CNNO¼JNKEJ GPVYKEMGNPFGO9KUUGP
WO FKG 4GNCVKXKV¼V XQP 'OQVKQPGP IGJV CWEJ FKG (¼JKIMGKV GKPJGT FGP 'OQVKQPUCWUFTWEM
CPFGTGT \WVTGHHGPF KPVGTRTGVKGTGP \W MÑPPGP &KGUG (¼JKIMGKV UEJGKPV GKPGP GPVUEJGKFGPFGP
'KPHNWUUCWHFKG'PVYKEMNWPIXQP'ORCVJKG\WJCDGP5QMQPPVGGKPG5VWFKGXQP,CPMG
CWH\GKIGP FCUU 5EJYKGTKIMGKVGP DGKO 'TMGPPGP WPF +PVGTRTGVKGTGP FGU 'OQVKQPUCWUFTWEMU
CPFGTGTKPHT×JGO#NVGTCWEJ&GHK\KVGDGKFGTW²GTWPIFGUGKIGPGP'OQVKQPUCWUFTWEMUOKV
UKEJ DTKPIGP WPF UR¼VGT 5EJYKGTKIMGKVGP DGK FGT &GMQFKGTWPI MQORNGZGT GOQVKQPCNGT









\WYGPFGP CNU PGWVTCNGO QFGT PGICVKXGOOKOKUEJGP D\Y UVKOONKEJGP#WUFTWEMUXGTJCNVGP
'TIGDPKUUGP GKPGT 5VWFKG CWU FGO CPINQCOGTKMCPKUEJGP 4CWO \WHQNIG TGCIKGTGP 5¼WINKPIG
DGK FGOQPUVTKGTVGT (TGWFG FGT /WVVGT OKV +PVGTGUUG WPF GDGPHCNNU HTGWFKIGO
#WUFTWEMUXGTJCNVGP DGK FGOQPUVTKGTVGT6TCWGTYCTGP XQT CNNGOXGTOGJTVG-CWDGYGIWPIGP
\WDGQDCEJVGPQFGTFKG-KPFGTUCJGPYGIDGKFGOQPUVTKGTVGOTIGTJKPIGIGPOKGFGPUKGFGP
$NKEMMQPVCMV QFGT \GKIVGP GDGPUQ GKPGP ¼TIGTNKEJGP#WUFTWEM 
XIN ,CPMG  5 
1DINGKEJ CWEJ FKG &GOQPUVTCVKQP GKPGU VTCWTKIGP QFGT ¼TIGTNKEJGP )GUKEJVUCWUFTWEMU GKPG
GOQVKQPCNG¯DGTVTCIWPI CWUNÑUGP MCPP TWHGP QHHGPDCT KPUDGUQPFGTG RQUKVKXG<WYGPFWPIGP
URKGIGNPFGU 8GTJCNVGP JGTXQT &KGUG *¼WHKIMGKVUFKHHGTGP\ DGYGKUV \WINGKEJ FCUU PKEJV XQP
GKPGT WPFKHHGTGP\KGTVGP )GH×JNUCPUVGEMWPI FKG 4GFG UGKP MCPP UQPFGTP FWTEJCWU DGTGKVU
DGUVKOOVG)GUKEJVU\×IGYGPPCWEJWPDGYWUUVGTMCPPVYGTFGP&CU'TMGPPGPXGTUEJKGFGPGT
'OQVKQPGP FKHHGTGP\KGTV UKEJ NCWV 2GVGTOCPP WPF 9KGFGDWUEJ KO #NNIGOGKPGP XQP FGT
GKPHCEJGP 'PVUEJGKFWPIUFKOGPUKQP ŐRQUKVKX Ō PGICVKXŎ ×DGT FKG RTKO¼TGP 'OQVKQPGP DKU \W
FGP MQORNGZGP 'OQVKQPGP YGKVGT CWU WPF KUV XQT CNNGO \W $GIKPP FGT 'PVYKEMNWPI DGK
XGTVTCWVGP2GTUQPGPFGWVNKEJUV¼TMGTCWUIGRT¼IV
XIN2GVGTOCPP9KGFGDWUEJ5
&CDGK YGTFGP CPHCPIU ¼JPNKEJ IGVÑPVG 'OQVKQPGP YKG TIGT WPF 6TCWGT PQEJ J¼WHKIGT
XGTYGEJUGNVDKUUKGUEJNKG²NKEJUKEJGTXQPGKPCPFGTCDIGITGP\VYGTFGPMÑPPGP
9KGFKGMKPFNKEJG#PCN[UGFGU)GUKEJVUGKPFTWEMUKO'KP\GNPGPHWPMVKQPKGTVYWTFGWCXQP
5EJYCT\GT WPF -QTGNN WPVGTUWEJV OKV FGO 'TIGDPKU FCUU -KPFGT KO )GIGPUCV\ \W GKPGT
JQNKUVKUEJGP $GVTCEJVWPIUYGKUG UKEJ KPUDGUQPFGTG CP URG\KGNNGP )GUKEJVUOGTMOCNGP




5EJYCT\GT-QTGNN  5  &KG 9CJTUEJGKPNKEJMGKV TKEJVKIGT <WQTFPWPIGP
GOQVKQPCNGT <WUV¼PFG UVGKIV UQOKV OKV FGT 8GTXQNNUV¼PFKIWPI FGT DGVTCEJVGVGP /GTMOCNG
YGNEJG CNU CFFKVKX CWHGKPCPFGT CWHDCWGPF XGTUVCPFGP YGTFGP MÑPPGP #WEJ ,CPMG 

MQPPVG GKPG OKV FGO #NVGT UVGKIGPFG *¼WHKIMGKV MQTTGMVGT <WQTFPWPIGP XQP GOQVKQPCNGO
#WUFTWEMUXGTJCNVGPCWH\GKIGP&CDGKH×JTVGCNNGTFKPIUGKPYGKVGTGT(CMVQT\W×DGTTCUEJGPFGP
'TIGDPKUUGP 'KP 8GTINGKEJ FGU #NVGTU 
5KGDGP <GJPL¼JTKIG WPF 'TYCEJUGPG OKV FGP
(¼JKIMGKVGP DGKO 'TMGPPGP DGUVKOOVGT 'OQVKQPGP 
(TGWFG 6TCWGT TIGT WPF #PIUV
GTDTCEJVG&CVGPFKGFGP<GJPL¼JTKIGPDGKO'TMGPPGPXQP#PIUVWPF6TCWGT UQICTDGUUGTG
(¼JKIMGKVGP \WURTGEJGP CNU GTYCEJUGPGP 2GTUQPGP 
XIN ,CPMG  5  'U N¼UUV
UKEJ CPJCPF FGT GTJQDGPGP &CVGP \WFGO DGUV¼VKIGP FCUU DGTGKVU DGK 5KGDGPL¼JTKIGP GKPG




GKIGPGT 'OQVKQPGP IGIGDGP KUV YGNEJG KO #NVGT XQP \GJP ,CJTGP OKV FGO 7OHCPI WPF
&GVCKNTGKEJVWOGTYCEJUGPGT&GWVWPIGPFWTEJCWUXGTINGKEJDCTKUV
9KG QDGP KO <WIG FGT 1PVQIGPGUG FGT 2GTURGMVKX×DGTPCJOG DGTGKVU DGVQPV KUV CWEJ FKG
(¼JKIMGKVPQPXGTDCNG5KIPCNGFGWVGP\WMÑPPGPPKEJVJKPTGKEJGPFWOFKG'PVYKEMNWPIXQP
'ORCVJKG\WVTGHHGPF\WDGUEJTGKDGP&GTHQNIGPFG#DUEJPKVVYKFOGVUKEJPWPGKPGOURG\KGNN
CWH FKG 'PVYKEMNWPI XQP GORCVJKUEJGO 8GTJCNVGP CDIGUVKOOVGP /QFGNN YGNEJGU FCU
)GUEJGJGPICP\JGKVNKEJDGVTCEJVGVWPFUGJTFKHHGTGP\KGTVFCTUVGNNV
 'PVYKEMNWPIUVJGQTKGFGT'ORCVJKGPCEJ*QHHOCP
#PHCPI FGT GT ,CJTG GPVYKEMGNVG /CTVKP *QHHOCP GKPG 6JGQTKG FGT 1PVQIGPGUG XQP
'ORCVJKG FKG KO 9GUGPVNKEJGP CWH DGMCPPVG .GTPIGUGV\G YKG GVYC FCU MNCUUKUEJG
-QPFKVKQPKGTGP QFGT FCU 2TKP\KR FGT 4GK\IGPGTCNKUKGTWPI \WT×EMIGJV &GP GOQVKQPCNGP
2TQ\GUUFGT'ORCVJKGCNU UVGNNXGTVTGVGPFGCHHGMVKXG4GCMVKQPCWHFKG5KVWCVKQPGKPGTCPFGTGP
2GTUQP ITGP\V GTXQOMQIPKVKXGP2TQ\GUUFGT2GTURGMVKX×DGTPCJOGCDFCFKGUG CWEJQJPG
GORCVJKUEJG'TTGIWPIIGNGKUVGVYGTFGP MÑPPG)NGKEJ\GKVKI DGVQPV GT FGTGPYGEJUGNUGKVKIGP
'KPHNWUU WPF KJT MQQRGTCVKXGU #WHVTGVGP *QHHOCP WPVGTUEJGKFGV KPUIGUCOV UGEJU #TVGP
GORCVJKUEJGT'TTGIWPIKPFGPGPLGYGKNUWPVGTUEJKGFNKEJG2TQ\GUUG\WO6TCIGPMQOOGP
XIN
*QHHOCPP  5  &CTWPVGT H¼NNV FCU 4GCMVKXG 0GWIGDQTGPGP5EJTGKGP

)GH×JNUCPUVGEMWPI YGNEJGU LGFQEJ MGKPGUYGIU CNU 'ORCVJKG \W DGVTCEJVGP UGK FC FGO
0GWIGDQTGPGP FCU $GYWUUVUGKP ×DGT FGP #WUNÑUGT WPF OÑINKEJG *KPVGTIT×PFG PQEJ HGJNV
PGDGPMNCUUKUEJ MQPFKVKQPKGTVGP#TVGP FGT GORCVJKUEJGP'TTGIWPIYGNEJG CWU RGTUÑPNKEJGP
'THCJTWPIGP TGUWNVKGTGP'U GTHQNIV GKPG8GTMP×RHWPIXQPYCJTIGPQOOGPGO-WOOGT WPF
\GKVINGKEJ CWHVTGVGPFGO GKIGPGP -WOOGT FKG CWHITWPF XQP )GPGTCNKUKGTWPIUOGEJCPKUOGP
GTPGWV-WOOGTTGCMVKQPGPDGKO'TNGDGPFGU-WOOGTUCPFGTGT2GTUQPGPXGTWTUCEJV&CT×DGT
JKPCWU PGPPV GT FKG FWTEJ$GQDCEJVWPIGP GOQVKQPCNGP#WUFTWEMUXGTJCNVGPU JGTXQTIGTWHGPG
FKTGMVG#UUQ\KCVKQPUQYKGGKPGYGKVGTGCHHGMVKXG-QORQPGPVGCWHITWPFFGU0CEJXQNN\WIUXQP




GKIGPGP .GKFGTHCJTWPIGP +O 7PVGTUEJKGF \WT FKTGMVGP #UUQ\KCVKQP DCUKGTV GORCVJKUEJGU
/KVNGKFLGFQEJPKEJVCWHFGO'TNGDGPXQPMÑTRGTNKEJGPQFGTGOQVKQPCNGP'TMGPPWPIU\GKEJGP
UQPFGTP CWH U[ODQNKUEJGP /GTMOCNGP 
\$ 5EJTKHV 5RTCEJG 5EJNKG²NKEJ PGPPV GT CNU







&CU TGCMVKXG 0GWIGDQTGPGP5EJTGKGP XGTNKGTV UKEJ DGTGKVU KP FGT HT×JGP -KPFJGKV YKGFGT
Y¼JTGPF*QHHOCPPFKG4QNNGP×DGTPCJOGCNUGKPGDGYWUUVGKPIGUGV\VG#TVFGTGORCVJKUEJGP
'TTGIWPI XGTUVGJV FKG FCJGT GTUV \W GKPGO UR¼VGTGP 'PVYKEMNWPIU\GKVRWPMV CWHVTKVV &KG
×DTKIGP#TVGPGORCVJKUEJGT'TTGIWPIVTGVGPKPXGTUEJKGFGPGPQFGTCNNGP'PVYKEMNWPIUUVWHGP
CWH KPKVKKGTVFWTEJFKG LGYGKNUUVCVVHKPFGPFG5KVWCVKQP5QYKTFDGKURKGNUYGKUGXQPDGUQPFGTU
CWUFTWEMUUVCTMGP <GKEJGP FGT DGQDCEJVGVGP 2GTUQP CPIGPQOOGP CO J¼WHKIUVGP /KOKMT[
CWU\WNÑUGP 
2WTTOCPP8KGFGP\  5-QPFKVKQPKGTWPI WPF#UUQ\KCVKQP UKPF FCIGIGP
FKGLGPKIGP #TVGP FGT 'TTGIWPI FKG XQT CNNGO FWTEJ UKVWCVKXG 'KPHN×UUG DGGKPHNWUUV YGTFGP

XIN GDF 5  &QEJ CWEJYGPP*QHHOCP MGKPG ITQ²GP 'KPUEJT¼PMWPIGP KP $G\WI CWH
\WIGJÑTKIG 'PVYKEMNWPIUUEJTKVVG OCEJV IGJV GT FCXQP CWU FCUU FGP QDGP IGPCPPVGP










KP XKGT CWHGKPCPFGT CWHDCWGPFGP 'PVYKEMNWPIUUVWHGP FKG CDJ¼PIKI XQO MQIPKVKXGP
'PVYKEMNWPIUUVCPF WPF FGO #WHVTGVGP FGT CHHGMVKXGP -QORQPGPVGP UKPF 
XIN *QHHOCPP
5
5VWHG  )NQDCNG 'ORCVJKG 
DKU EC GTUVGU .GDGPULCJT 0QEJ XQT FGO 'TYGTD FGT
2GTUQPGPRGTOCPGP\ WPF FGT 5GNDUV#PFGTG7PVGTUEJGKFWPI GORHKPFGP -KPFGT
YCJTIGPQOOGPGP -WOOGT CNU FGP GKIGPGP WPF TGCIKGTGP OKV GKPGT INQDCNGP &KUVTGUU
4GCMVKQP 
TGCMVKXGU 5EJTGKGP &KG9CJTPGJOWPI FGT GKIGPGP 2GTUQP DGIKPPV UEJYCPMGPF




UKEJ UGNDUV WPF CPFGTGP WPVGTUEJGKFGP 'U YGK² FCUU GU FGT CPFGTG KUV FGT .GKF GTH¼JTV





FCTKP FCUU RTQUQ\KCNGU *CPFGNP KP (QNIG XQP GORCVJKUEJGO &KUVTGUU GIQ\GPVTKUEJG <×IG






WO\WIGJGP &KG \WPGJOGPFG &KUMTKOKPCVKQP KPVGTPCNGT <WUV¼PFG GTOÑINKEJV ×DGTFKGU
CPIGOGUUGPG4GCMVKQPGPCWHFCUGORCVJKUEJG'ORHKPFGP\$KP(QTOXQP*KNHGJCPFNWPIGP
FKG FGP$GF×THPKUUGP FGU)GIGP×DGTU GPVURTGEJGP/KV FGT XQTCPUEJTGKVGPFGP 'PVYKEMNWPI
FGT 5RTCEJG KUV GU FGO -KPF \WFGO NCPIUCOOÑINKEJ CWEJ U[ODQNKUEJG *KPYGKUTGK\G \W
FGWVGP 4GCIKGTV FCU -KPF DGTGKVU GORCVJKUEJ YGPP FCU 1RHGT UGNDUV PKEJV CPYGUGPF KUV
UQPFGTPNGFKINKEJ+PHQTOCVKQPGP×DGTFCU.GKFDGMCPPVUKPF\GKEJPGVFKGUFGP¯DGTICPI\WT
P¼EJUVGP5VWHGCD
5VWHG  'ORCVJKG H×T FCU CNNIGOGKPG .GKF CPFGTGT 
EC CD FGT UR¼VGP -KPFJGKV DKU
#FQNGU\GP\ 5EJNKG²NKEJ UKPF FKG -KPFGT D\Y ,WIGPFNKEJGP KP FGT .CIG UKEJ UGNDUV WPF
CPFGTG 2GTUQPGP OKV GKIGPGT $KQITCHKG WPF +FGPVKV¼V \W DGVTCEJVGP 5KG YKUUGP FCUU FKG
)GH×JNG FGU )GIGP×DGTU PKEJV PWT FWTEJ FKG LGYGKNKIG 5KVWCVKQP JGTXQTIGTWHGP YGTFGP
UQPFGTP FCT×DGT JKPCWU CWEJ FWTEJ FGUUGP KPFKXKFWGNNG .GDGPUIGUEJKEJVG DGGKPHNWUUV YKTF
8KGNH¼NVKIG#TVGPXQP +PHQTOCVKQPGPMÑPPGPPWPCF¼SWCVIGYQPPGPWPFXGTCTDGKVGVYGTFGP
UQNEJGCWUGKIGPGPWPFHTGOFGPCHHGMVKXGP4GCMVKQPGPCWUFGP5KVWCVKQPUOGTMOCNGPWPFCWU
FGO CNNIGOGKPGP 9KUUGP ×DGT FCU .GDGP 
FGT CPFGTGP &COKV GTHQNIV CWEJ GKPG
)GPGTCNKUKGTWPI FGU GORCVJKUEJGP 'ORHKPFGPU CWH ICP\G )TWRRGP XQP 2GTUQPGP
DGKURKGNUYGKUG$GPCEJVGKNKIVGQFGT/KPFGTJGKVGP
+P GKPGO 8GTINGKEJ OKV FGO 'PVYKEMNWPIUOQFGNN FGT 2GTURGMVKX×DGTPCJOG XQP 5GNOCP
NCUUGP UKEJ FWTEJCWU ITWPFNGIGPFG <WUCOOGPJ¼PIG GTMGPPGP FC DGKO ¯DGTICPI \W FGP
LGYGKNU HQNIGPFGP 5VWHGP MQIPKVKXG #URGMVG GKPG YKEJVKIG 4QNNG URKGNGP <WFGO MP×RHGP
DGKFG /QFGNNG CP 2KCIGVU MQIPKVKXG 'PVYKEMNWPIUVJGQTKG 
 CP &KG )TWPFNCIG FC\W
WPVGTUEJKGFNKEJG +PHQTOCVKQPGP CWU CHHGMVKXGP 'TNGDPKUUGP \W GTMGPPGP WPF \W XGTCTDGKVGP








5EJQP 5¼WINKPIGP UVGNNV FKG)GPGVKM GKPG)TWPFCWUUVCVVWPI LGPGT0GWTQPGP \WT8GTH×IWPI
FKG UKG DGH¼JKIV DGTGKVU KP KJTGP GTUVGP 6CIGP KJTGU .GDGPU FCU #WUFTWEMUXGTJCNVGP KJTGT
$G\WIURGTUQPGP \W URKGIGNP &KG QHV GTY¼JPVG )GH×JNUCPUVGEMWPI KUV WPVGT PGWTQNQIKUEJGT
2GTURGMVKXG MGKPG ¯DGTTCUEJWPI 1D YKG UEJPGNN WPF YKG YGKV UKEJ FKG PGWTQPCNG
)TWPFCWUUVCVVWPI FGT 5RKGIGNPGTXGP\GNNGP GPVYKEMGNV YKTF OC²IGDNKEJ FWTEJ GKPG






 GTHQTUEJV FGT DGUEJTGKDV YKG PWT YGPKIG 5VWPFGP CNVG 5¼WINKPIG DGTGKVU
)GUKEJVUCWUFT×EMG KOKVKGTGP <YKUEJGP $G\WIURGTUQP WPF 5¼WINKPI GPVYKEMGNV UKEJ KP FGP
GTUVGP9QEJGPœGKPYGEJUGNUGKVKIGU#WHPGJOGPWPFURKGIGNPFGU<WT×EMIGDGPXQP5KIPCNGP
GKP#DVCUVGPWPF'TH×JNGPFGUUGPYCUFGPCPFGTGPIGTCFG KOYCJTUVGP5KPPGFGU9QTVGU
DGYGIV DGINGKVGV XQO8GTUWEJ UGNDUV 5KIPCNG CWU\WUGPFGP WPF \W UEJCWGP KPYKGYGKV UKG
XQO )GIGP×DGT \WT×EMIGURKGIGNV FCU JGK²V GTYKFGTV YGTFGPő 
$CWGT  5  &GO
5¼WINKPI XGTOKVVGNV FCU URKGIGNPFG 8GTJCNVGP FGT $G\WIURGTUQP FCU )GH×JN CPGTMCPPV \W
YGTFGP YCU KJP YKGFGTWO \W YGKVGTGP 4GUQPCP\CMVKQPGP UVKOWNKGTV 'VYC CD FGO FTKVVGP
.GDGPUOQPCVGTMGPPVFCU-KPFFCUU UGKP8GTJCNVGP'KPHNWUUCWH UGKPG$G\WIURGTUQPGPJCV
WPFDGIKPPVUGKPG#WHOGTMUCOMGKVPCEJFGT$NKEMTKEJVWPIFGT'TYCEJUGPGPWPFUQOKVPCEJ
FGTGP #WHOGTMUCOMGKV CWU\WTKEJVGP 9GKVGTG FTGK /QPCVG UR¼VGT GTYKTDV FCU -KPF FKG
(¼JKIMGKV *CPFNWPIUUGSWGP\GP GKPUEJNKG²NKEJ KJTGU 'PF\WUVCPFGU \W URGKEJGTP WPF FCOKV
GKPG YKEJVKIG PGWTQNQIKUEJG 8QTCWUUGV\WPI H×T FCU UR¼VGTG 'KPQTFPGP FGU
#WUFTWEMUXGTJCNVGPU GKPGT DGQDCEJVGVGP 2GTUQP KP GKPGP KJO KPFKXKFWGNN YKFGTHCJTGPFGP
)GUCOV\WUCOOGPJCPI 
XIN $CWGT  5  2T¼\KUKGTV YKTF FKGUG (¼JKIMGKV \WP¼EJUV
FWTEJ FKG'TMGPPVPKU FGT1DLGMVMQPUVCP\ GVYC CD FGOPGWPVGP/QPCV/KV IWV GKPGO ,CJT
GPVYKEMGNV UKEJ UEJNKG²NKEJ FKG (¼JKIMGKV GKPHCEJG #DUKEJVGP WPF <KGNG DGUVKOOVGT
*CPFNWPIGP XQTCWU\WUGJGP FKG UKEJ FWTEJ FKG UEJTKVVYGKUG #PUCOONWPI YGKVGTGT
*CPFNWPIUOÑINKEJMGKVGP KOOGT YGKVGT XGTHGKPGTV &CDGK HNKG²GP UQYQJN UGNDUV GTNGDVG CNU
CWEJCONGDGPFGP/QFGNNDGQDCEJVGVG/ÑINKEJMGKVGPKPFKGUGU4GRGTVQKTGOKVGKPFCGUYKG









IGUGJGP FKG 7PVGTUEJGKFWPI \YKUEJGP 5GNDUV WPF CPFGTGP OKV GVYC  /QPCVGP 7O \W
GKPGO $KNF GKPGT GKIGPGP +FGPVKV¼V CNU +PFKXKFWWO \W MQOOGP OWUU UKEJ FCU )GJKTP CWH
2TQITCOOG DG\KGJGP FKG GTNGDVG *CPFNWPIU WPF +PVGTCMVKQPUUGSWGP\GP TGRT¼UGPVKGTGP
&KGUGT XQP $CWGT CNU +OKVCVKQPURJCUG DG\GKEJPGVG 'PVYKEMNWPIUCDUEJPKVV UGK FKG DGUVG
)GNGIGPJGKVFWTEJGKPCWUTGKEJGPFGU5RKGNCPIGDQV\WO#WUDCWFGU5RKGIGNPGWTQPGPU[UVGOU
DGK\WVTCIGP FCU UR¼VGT GKP DTGKVGU 5RGMVTWO KPVWKVKXGP 8GTUVGJGPU GTOÑINKEJGP UQNN 
XIN
$CWGT5)NGKEJ\GKVKINGTPVFCU-NGKPMKPFCPJCPFQRVKUEJGT/GTMOCNGYKG/KOKM
$NKEM QFGT -ÑTRGTDGYGIWPIGP CWH GKP \W GTYCTVGPFGU 'TIGDPKU \W UEJNKG²GP
0GWTQDKQNQIKUEJ GPVURTKEJV FKGU FGT'PVYKEMNWPI XQP0GTXGP\GNNGP CWU FGPGP UKEJOKV FGT
<GKV QFGT DGUUGT OKV FGT ¯DWPI FCU QRVKUEJG #WHDGTGKVWPIU WPF +PVGTRTGVCVKQPUU[UVGO
GPVYKEMGNV 0CEJ $CWGT J¼PIV FKG (¼JKIMGKV \WT 'ORCVJKG NGV\VNKEJ FCXQP CD FCUU FKG
œ5RKGIGNU[UVGOG FKG /KVIGH×JN GTOÑINKEJGP FWTEJ \YKUEJGPOGPUEJNKEJG 'THCJTWPIGP
CWUTGKEJGPFGKPIGURKGNVWPFKP(WPMVKQPIGDTCEJVőYGTFGP
$CWGT5
&KG (¼JKIMGKV \WT 'ORCVJKGYKTF NCWV$CWGT \YKUEJGP FGO \YGKVGP WPF FTKVVGP .GDGPULCJT
CWUIGDKNFGV FKG PQVYGPFKIG ¯DWPI XQTCWUIGUGV\V 8QP FC CP GPVYKEMGNV WPF RT¼\KUKGTV UKG
UKEJ OKV LGFGT 5KVWCVKQP YGKVGT KP FGT 'ORCVJKG GORHWPFGP YKTF KPFGO UKEJ FKG
GPVURTGEJGPFGP0GTXGPUVT¼PIGXGTHGUVKIGPWPFPGWG8GTMP×RHWPIGPGPVUVGJGP'ORCVJKGKO
DGUEJTKGDGPGP 5KPPG KUV PGWTQNQIKUEJ DGVTCEJVGV CNUQ PKEJV CPIGDQTGP &CU 5[UVGO FGT
5RKGIGNPGWTQPGIGJÑTV\YCT\WWPUGTGTPGWTQDKQNQIKUEJGP)TWPFCWUUVCVVWPIGUDGHKPFGVUKEJ
LGFQEJ KP GKPGT WPTGKHGPYGPKI FKHHGTGP\KGTVGP 4QJHQTO FKG UKEJ GTUV KO .CWHG FGT GTUVGP
.GDGPULCJTG \W FGO GPVYKEMGNV YCU JKGT WPVGT 'ORCVJKG XGTUVCPFGP YKTF /KV CPFGTGP
9QTVGP )GPGVKUEJG #MVKXKV¼V PGWTQDKQNQIKUEJG 5VTWMVWT WPF 7OYGNVDGFKPIWPIGP







IGJÑTGP WC UQ\KQGOQVKQPCNG (CMVQTGP 





9GTVUEJ¼V\WPIGP &KU\KRNKPKGTWPIUOC²PCJOGP /QFGNNXGTJCNVGP WPF XGTDCNG 'KPHN×UUG FGT





 5  DGUEJTGKDV KPFWMVKXG 'T\KGJWPIUOC²PCJOGP CNU DGUQPFGTU
HÑTFGTNKEJH×TFKG'ORCVJKGGPVYKEMNWPIXQP-KPFGTPWPFURTKEJVUKEJIGIGDGPGPHCNNUH×TFGP
$GUWEJ GKPGU GPVURTGEJGPFGP 'NVGTP.GJTICPIU CWU <KGN FGT UQIGPCPPVGP +PFWMVKQP CNU
4GCMVKQP CWH 0QTOXGTNGV\WPIGP KUV GU FGO -KPF UGKP GKIGPGU 8GTJCNVGP OKVUCOV FGP
\WIGJÑTKIGP -QPUGSWGP\GP 
H×T UKEJ WPF CPFGTG 2GTUQPGP DGYWUUV \W OCEJGP &GT
'T\KGJGPFGVTKVVUQOKVPKEJVCNUTGKPG&KU\KRNKPKGTWPIUKPUVCP\CWHUQPFGTPGTMN¼TVYCTWOGKP
DGUVKOOVGU 8GTJCNVGP KP GKPGT DGUVKOOVGP 5KVWCVKQP TKEJVKI QFGT HCNUEJ KUV &CU -KPFYKTF
UQOKV H×T FKG )GH×JNG FGU )GIGP×DGTU UGPUKDKNKUKGTV WPF GKPG \WPGJOGPFG GORCVJKUEJG
$GVTQHHGPJGKV GPVUVGJV +P 'KPMNCPI FCOKV MQPPVGP DGK -KPFGTP XQP 'NVGTP FGTGP
'T\KGJWPIUXGTJCNVGP XKGNG +PFWMVKQPGP WPF YGPKI UVTCHGPFGU 8GTJCNVGP CWHYGKUGP DGUUGTG
GORCVJKUEJG(¼JKIMGKVGPPCEJIGYKGUGPYGTFGP
XIN*WDGT5&GOPCEJMCPPGKP
<WUCOOGPJCPI \YKUEJGP KPFWMVKXGO 'T\KGJWPIUUVKN WPF FGT 'PVYKEMNWPI XQP 'ORCVJKG
DGUV¼VKIVYGTFGP#PFGTGP5VWFKGP\WHQNIGUKPF+PFWMVKQPGPUQICTPQEJYKTMUCOGTYGPPUKG
OKVGKPGOFGOQMTCVKUEJGP'T\KGJWPIUUVKNMQODKPKGTVYGTFGPWPFFKG'KIGPXGTCPVYQTVNKEJMGKV
FGU -KPFGU UV×V\GP *QHHOCPP 




+JTG *[RQVJGUG DGUV¼VKIVG UKEJ -KPFGT FGTGP /×VVGT GORCVJKUEJ WPF JKNHUDGTGKV YCTGP
\GKIVGP CWEJ UGNDUV OGJT /KVIGH×JN WPF RTQUQ\KCNGU 8GTJCNVGP WPF VGPFKGTVGP INGKEJ\GKVKI
YGPKIGT\WGIQKUVKUEJGP&KUVTGUU4GCMVKQPGP
XIN$WTNGUQP-WPMGN55VCWD
GTMN¼TV GNVGTNKEJG 9¼TOG UQICT H×T FKG YKEJVKIUVG $GFKPIWPI GKPGT GORCVJKUEJGP WPF
RTQUQ\KCNGP .GDGPUGKPUVGNNWPI KJTGT -KPFGT 
XIN 5VCWD  5  -KPFGT FGTGP
GOQVKQPCNG$GF×THPKUUGDGHTKGFKIVYGTFGPGTNGDGPFGOPCEJGOQVKQPCNG5KEJGTJGKVYGNEJGUKG
UGNDUVYKGFGTWO H×T FKG $GF×THPKUUG CPFGTGT ÑHHPGV +UV FKG GNVGTNKEJG9¼TOG JKPIGIGPOKV
×DGTVTKGDGPGP(TGKT¼WOGPXGTDWPFGPJKPFGTVFKGUFKG'PVYKEMNWPIFGT*KNHUDGTGKVUEJCHVGJGT
-KPFGT FKG WPVGT FGTCTVKIGP $GFKPIWPIGP CWHYWEJUGP NGWIPGVGP J¼WHKIGT 0QVUKVWCVKQPGP
CPFGTGT 
XIN *WDGT  5  &KGU DGUV¼VKIV FKG QDGP GTY¼JPVG 8QTVGKNJCHVKIMGKV FGU









WPVGTUWEJVYWTFGP UKPF .GPMWPI WPF#PTGIWPI7PVGT .GPMWPI QFGT &KTKIKGTWPI XGTUVGJV
OCPFKG/CEJVCWU×DWPIFGT GT\KGJGPFGP2GTUQP KPFGT +PVGTCMVKQPD\YFKG'KPUEJT¼PMWPI
FGT*CPFNWPIUOÑINKEJMGKVGPFGT-KPFGTFWTEJFKGGT\KGJGPFG2GTUQP&COKVUKPFXQTCNNGO
8GTJCNVGPUYGKUGP IGOGKPV FKG FCU UGNDUV¼PFKIG *CPFGNP FGT -KPFGT FWTEJ #PYGKUWPIGP
'TOCJPWPIGP QFGT $GHGJNG XGTJKPFGTP 7PVGT CPTGIGPFGP QFGT PKEJVFKTKIKGTGPFGP




CNNGTFKPIU PQEJ PKEJV GKPFGWVKI IGMN¼TV 'KPKIG 5VWFKGP MQPPVGP CNNGTFKPIU CWH\GKIGP FCUU
-KPFGTICTVGPMKPFGT FGTGP 'T\KGJWPI FWTEJ GKP JQJGU #WUOC² CP .GPMWPI WPF -QPVTQNNG
IGRT¼IV KUV YGPKIGT RTQUQ\KCNG -QORGVGP\GP 
GKPUEJNKG²NKEJ 'ORCVJKG GPVYKEMGNP WPF
VGKNYGKUG GKP GTJÑJVGU /C² CP #IITGUUKQPUDGTGKVUEJCHV CWHYGKUGP 
'KUGPDGTI GV CN 
%CNCP*C[  -KGPDCWO 
 MQPPVG \WFGO KP GKPGT MQTTGNCVKXGP 5VWFKG \WO
<WUCOOGPJCPI FGT GT\KGJGTKUEJGP &KOGPUKQPGP 9¼TOG .GPMWPI WPF #PTGIWPI OKV
/KVIGH×JN HGUVUVGNNGP FCUU H×PHL¼JTKIG -KPFGT FGTGP 'T\KGJGTKPPGP GKPGP HTGWPFNKEJGP WPF
YCTOGP 'T\KGJWPIUUVKN RHNGIVGP KJPGP #PTGIWPIGP WPF 7PVGTUV×V\WPI CPDQVGP CPUVCVV UKG
FWTEJ'TOCJPWPIGPQFGT#PYGKUWPIGP\WNGPMGPOGJT/KVIGH×JN\GKIVGPCNU-KPFGTFGTGP
'T\KGJGTKPPGPYGPKIGTYCTOG8GTJCNVGPUYGKUGP\GKIVGPWPFGJGTNGPMGPFCIKGTVGP
#WEJ CWU FGP IGYQPPGPGP PGWTQNQIKUEJGP 'TMGPPVPKUUGP NCUUGP UKEJ GDGPHCNNU GKPKIG
'TMGPPVPKUUG ×DGT GKPG 
WPIGGKIPGVG .GDGPU D\Y .GTPWOYGNV IGDGP YGNEJG FKG
'PVYKEMNWPI XQP 'ORCVJKG DGGKPHNWUUGP 8QTCWUUGV\WPI H×T FCU 'PVUVGJGP GKPGU
CWUIGDKNFGVGP PGWTQNQIKUEJGP 4GUQPCP\U[UVGOU KUV YKG QDGP GTN¼WVGTV FKG HT×JG WPF
×DGTFCWGTPFG#PTGIWPIFWTEJURKGIGNPFGU8GTJCNVGP
XIN$CWGT5'ORCVJKGMCPP
UKEJ UQOKV PWT KO 4CJOGP GKPGU IGGKIPGVGP $G\KGJWPIUCPIGDQVGU GPVHCNVGP WPF
YGKVGTGPVYKEMGNP #WEJ <CJP9CZNGT GV CN 
 GTCEJVGP FKG /WVVGT-KPF$KPFWPI CNU
\GPVTCNG 8QTCWUUGV\WPI H×T FKG PGWTQPCNG 1PVQIGPGUG XQP 'ORCVJKG 
5  &CU
IGIGPUGKVKIG9GEJUGNURKGN H×JTV \W KOOGT PGWGP8GTMP×RHWPIGP FGT0GTXGP\GNNGP FKG GKP







UGKPGU )GIGP×DGTU OKV LGFGT IGYQPPGPGP 'THCJTWPI DGUUGT \W GTMGPPGP WPF \WO CPFGTGP
OGJTGPUKEJFKG'THCJTWPIGP×DGTFGPLGYGKNKIGPGOQVKQPCNGP-QPVGZVFGT5KVWCVKQP
0CEJ $CWGT DGUVGJV LGFQEJ PGDGP GKPGT 5VÑTWPI DGKO RTKO¼TGP 'TYGTD XQP
'KPH×JNWPIUXGTOÑIGPCWEJFCU4KUKMQFKG(¼JKIMGKV\WT'ORCVJKG UGMWPF¼TFWTEJGZVTGOG









YGPP \W FKGUGT <GKV FWTEJ FKG TCUCPVG9CEJUVWOUIGUEJYKPFKIMGKV PGWTQNQIKUEJGT 5[UVGOG
DGUQPFGTU YKTMWPIUXQNNG 'HHGMVG GT\KGNV YGTFGP MÑPPGP #WEJ FGT J¼WHKIG -QPUWO
IGYCNVJCNVKIGT(KNOGQFGT5RKGNGGTJ¼NVKPFKGUGO<WUCOOGPJCPIDGUQPFGTG4GNGXCP\œ&CU
)GJKTPKUVGKPRGTOCPGPVNGTPGPFGU5[UVGO'UOCEJVCWUIGTGEJPGVFCPPYGPPGUWOFKGH×T




9KG KO XQTCPIGICPIGPGP 6TCPUHGT FGT 'ORCVJKGVJGQTKGP \WT #IITGUUKQPUHQTUEJWPI DGTGKVU
FCTIGNGIV YWTFG JCV FKG 'PVYKEMNWPI FGT (¼JKIMGKV \WT 2GTURGMVKX×DGTPCJOG GKPG
DGFGWVUCOG 9KTMWPI CWH FKG $GTGKVUEJCHV \W CIITGUUKXGO 8GTJCNVGP &CU XQP 5GNOCP
DGUEJTKGDGPGQPVQIGPGVKUEJG/QFGNNFGT2GTURGMVKX×DGTPCJOGDG\KGJVKPFGPDGKFGPJÑEJUVGP
5VWHGP FKG TGUWNVKGTGPFG*CPFNWPIUDGTGKVUEJCHV GZRNK\KVOKV GKP 
XIN 5GNOCP  5 
&KG IGYQPPGPGP 'KPUKEJVGP DGGKPHNWUUGP FGOPCEJ UQYQJN FKG 2NCPWPI CNU CWEJ FKG
#WUH×JTWPIGKPGTGPVURTGEJGPFGP*CPFNWPI'UMCPPCNUQFCXQPCWUIGICPIGPYGTFGPFCUU
OKVYCEJUGPFGT(¼JKIMGKV\WT2GTURGMVKX×DGTPCJOG\WOKPFGUVUQNEJG#IITGUUKQPGPFKGCWU
HCNUEJGP <WUEJTGKDWPIGP QFGT8QTWTVGKNGP TGUWNVKGTGP CDPGJOGP)NGKEJ\GKVKIOWUU LGFQEJ








$KUEJQH-ÑJNGT  5  <WFGO VTKVV NCWV $KUEJQH-ÑJNGT 'ORCVJKG WPF





FGT 5VWFKG XQP &CXKU 
 FKG JÑEJUVG PGICVKXG -QTTGNCVKQP \YKUEJGP ŐGOQVKQPCNGT
#PVGKNPCJOGŎ WPF Ő#IITGUUKXKV¼VŎ D\Y ŐCIITGUUKXGO 8GTJCNVGPŎ IGOGUUGP
'PVYKEMNWPIURU[EJQNQIKUEJ KUV FKGUGT <WUCOOGPJCPI DGUQPFGTU KPVGTGUUCPV FC CHHGMVKXG
(CEGVVGP FGT 'ORCVJKG 
\$ )GH×JNUCPUVGEMWPI \WO 6GKN DGTGKVU DGFGWVGPF HT×JGT




MQIPKVKXGT 'ORCVJKGHQTOGP OKV #IITGUUKXKV¼V WPF &GNKPSWGP\ CNU FKGU CWH CHHGMVKXG
'ORCVJKGHQTOGP\WVTCH'UMCPPUQOKVCPIGPQOOGPYGTFGPFCUUFKG'PVYKEMNWPICHHGMVKXGT
YKGCWEJMQIPKVKXGT#URGMVGFGT'ORCVJKG\WT/KPFGTWPICIITGUUKXGP8GTJCNVGPUDGKVTCIGP




CIITGUUKXGU 8GTJCNVGP *KPUKEJVNKEJ FGT PGWTQPCNGP 1PVQIGPGUG PKOOV XQT
CNNGO FCU KO <WUCOOGPJCPI OKV FGT 'PVYKEMNWPI XQP CIITGUUKXGO 8GTJCNVGP FKUMWVKGTVG
.GTPGPCO/QFGNN GKPGYKEJVKIG2QUKVKQP GKP&GPPYCU œYKT UGJGPŌFKGU KUV FKG \GPVTCNG
$QVUEJCHVFGT5RKGIGNPGWTQPGPHQTUEJWPIYKTFKP0GTXGP\GNNGPPGV\GGKPIGUEJTKGDGPFKGFKG
2TQITCOOG H×T GKIGPG *CPFNWPIUOÑINKEJMGKVGP MQFKGTGPő 
$CWGT  5  &COKV KUV
PKEJV GVYC IGOGKPV KUV FCUU )GUGJGPGU CWEJ \YKPIGPF UGNDUV CWUIGH×JTV YGTFGP OWUU Ō
FGPPQEJYKTFGUCNU/QFGNNCDIGURGKEJGTVWPFGT\GWIVYGPPGU KPGKPGOCPIGPGJOGPQFGT
P×V\NKEJGP<WUCOOGPJCPIGTUEJGKPV*CPFNWPIUDGTGKVUEJCHVGP1DINGKEJFKG#WUDKNFWPIFGT
5RKGIGNPGWTQPGP XQT CNNGO \YKUEJGPOGPUEJNKEJGP $G\KGJWPIGP \WIGUEJTKGDGPYKTF JCDGP
CWEJFKG/GFKGPGKPGP'KPHNWUUCWHFGTGP'PVYKEMNWPI&COKV KUVPGDGPFGPDGUEJTKGDGPGP
'HHGMVGP FGU /QFGNNNGTPGPU XQT CNNGO FCU DGUQPFGTG 4KUKMQ CPIGURTQEJGP FGP -QPUWO
GNGMVTQPKUEJGT /GFKGP KP FGT HT×JGP -KPFJGKV CNU 'TUCV\ H×T \YKUEJGPOGPUEJNKEJG
+PVGTCMVKQPGP 
ŐGNGMVTQPKUEJGT $CD[UKVVGTŎ \W OKUUDTCWEJGP 5Q OCJPV FGT 0GWTQDKQNQIG
$CWGTœ9GTFGPFKG%JCPEGP$G\KGJWPIGPCWH\WPGJOGPPCEJFGT)GDWTVWPFKPFGPGTUVGP







GTJGDNKEJG&GHK\KVG DGK FGT #WUDKNFWPI GKPGU KPVCMVGP 5GNDUVIGH×JNU WPF DGK FGT (¼JKIMGKV




'ORCVJKG WPF#IITGUUKQP MQPMTGVKUKGTGP*KGTH×TYKTF \WP¼EJUV FKG4GNGXCP\ GORCVJKUEJGT
(¼JKIMGKVGP CNU RTQVGMVKXGT (CMVQT DGK FGT 'PVYKEMNWPI GKPGU RTQ D\Y CPVKUQ\KCNGP
8GTJCNVGPU GTÑTVGTV 8QT FGO *KPVGTITWPF XGTUEJKGFGPGT 7PVGTUWEJWPIUGTIGDPKUUG \WT










#PVGKNPCJOG WPF CNVTWKUVKUEJGT /QVKXCVKQP MQPPVG KP GKPKIGP CPINQCOGTKMCPKUEJGP
'ZRGTKOGPVGP CWEJ DGUV¼VKIVYGTFGP 
GKPG#WHNKUVWPI HKPFGV UKEJ \$ KP2WTTOCPP8KGFGP\
 5 &GPPQEJOWUU FKG)×NVKIMGKV FGT 'ORCVJKG#NVTWKUOWU*[RQVJGUG MTKVKUKGTV
YGTFGP FC WPVGT CPFGTGO UKVWCVKXG #URGMVG 
\$ FKG -QPVTQNNKGTDCTMGKV FGT 5KVWCVKQP
XQNNMQOOGPXGTPCEJN¼UUKIVYWTFGP<WFGOUEJGKPVGDGPUQFGPMDCTFCUU'ORCVJKGOKVGKPGT
/QVKXCVKQP KO <WUCOOGPJCPI UVGJV UQ\KCNG #PGTMGPPWPI \W GTJCNVGP 5QOKV Y¼TG
CWUIGJGPF XQO GORCVJKUEJGP 'ORHKPFGP FGO CNVTWKUVKUEJGP GKP GIQKUVKUEJGU /QVKX
GPVIGIGPIGUGV\V
+PVGTGUUCPVGTYGKUG GTDTCEJVGP CWEJ CPFGTG 5VWFKGP \WO <WUCOOGPJCPI XQP 'ORCVJKG WPF
RTQUQ\KCNGO*CPFGNPVGKNYGKUGYKFGTURT×EJNKEJG'TIGDPKUUG'KUGPDGTIGTMN¼TVFKGUGGZVTGOGP
&KHHGTGP\GPOKV FGT QHV HGJNGPFGP7PVGTUEJGKFWPI \YKUEJGP-KPFGTP WPF 'TYCEJUGPGP CNU




¯DGTGKPUVKOOWPIGP CWH\GKIGP &KG HGJNGPFG -QTTGNCVKQP XQP 'ORCVJKG WPF RTQUQ\KCNGO
*CPFGNP DGK MNGKPGP -KPFGTP H×JTV UKG CWH FGTGP IGTKPIGTG MQIPKVKXG .GKUVWPIUH¼JKIMGKV
\WT×EM 5Q UKPF DGKURKGNUYGKUG PQEJ MGKPG GPVURTGEJGPFGP *KNHGNGKUVWPIGP DGMCPPV *KP\W
MQOOVFKGOGKUV HGJNGPFG&KHHGTGP\KGTWPIXQP'ORCVJKGDGTGKVUEJCHV WPF H¼JKIMGKV DGK FGP
7PVGTUWEJWPIGPYQDGK NCWV 'KUGPDGTI FKG GTUVIGPCPPVG GKPGP FGWVNKEJ GPIGTGP$G\WI \WO
RTQUQ\KCNGP*CPFGNP JCV 
XIN 'KUGPDGTI  5 #WEJ0WOOGT9KPMNGT DGUV¼VKIV
FGP <WUCOOGPJCPI XQP 'ORCVJKG WPF JÑJGTGP 5VWHGP RTQUQ\KCNGT $GIT×PFWPIGP YCU
INGKEJGTOC²GPFGTGPJÑJGTGP<WUCOOGPJCPIKO'TYCEJUGPGPCNVGTDGUV¼VKIV#WHFGTCPFGTGP
5GKVG H×JTGP UKG CP FCUU/KVIGH×JN GKPGP/CPIGN CPOQTCNKUEJGT/QVKXCVKQP MQORGPUKGTGP
MCPP IGTCFG DGK -KPFGTP OKV OCPIGNPFGT OQTCNKUEJGT /QVKXCVKQP GTYKGU UKEJ NCWV GKPGT
CPIGH×JTVGP5VWFKGXQP/CNKVGVCN
/KVIGH×JNCNUDGUQPFGTUGPVUEJGKFGPFG/QVKXCVKQP
RTQUQ\KCNGP 8GTJCNVGPU YQJKPIGIGP UKEJ RTQUQ\KCNGU 8GTJCNVGP DGK 2GTUQPGP OKV JQJGT
OQTCNKUEJGT /QVKXCVKQP GJGT WPCDJ¼PIKI XQO /KVIGH×JN \GKIVG 
0WPPGT9KPMNGT  5
 0WOOGT9KPMNGT H×JTV FCT×DGT JKPCWU KP $GTWHWPI CWH *QHHOCPP 
 \YGK
#WUPCJOGP CP $GK GOQVKQPCNGT ¯DGTGTTGIVJGKV FWTEJYCJTIGPQOOGPGU .GKF YGNEJGU FKG
GKIGPGP $GY¼NVKIWPIUH¼JKIMGKVGP ×DGTUVGKIV YKTF UVCVV RTQUQ\KCNGO 8GTJCNVGP GJGT GKPG
œGIQ\GPVTKUEJG (NWEJVő CWU FGT 5KVWCVKQP CWUIGNÑUV WPF FWTEJ RCTVKMWNCTKUVKUEJG






8GTUV¼PFPKU XQP 'ORCVJKG D\Y FGP WPVGTUWEJVGP 8CTKCDNGP 
\$ #NVGT )GUEJNGEJV QFGT
\WU¼V\NKEJG /QFGTCVQTGP YKG FKG OQTCNKUEJG /QVKXCVKQP DGGKPHNWUUV YGTFGP 6TQV\ FKGUGT
&KHHGTGP\GPDGUVGJVLGFQEJYGKVIGJGPFG'KPKIMGKVKPFGT#PPCJOGFCUU'ORCVJKGUQYQJNCNU
8QTCWUUGV\WPI CNU CWEJ CNU /QVKXCVKQP XGTUVCPFGP YGTFGP MCPP CPFGTGP FGP IGIGDGPGP
7OUV¼PFGPGPVURTGEJGPFDGK\WUVGJGPQFGT\WJGNHGP
WC(TKGFGNOGKGT*CNKUEJ
*QHHOCPP  0WOOGT9KPMNGT  2WTTOCPP8KGFGP\  5EJOKVV 




WPF $GTGKVUEJCHV \WT 'KPH×JNWPI CWEJ GKP RTQUQ\KCNGT 'HHGMV CWH CIITGUUKXGU *CPFGNP







JCV YKFGTUVTGKVGV FGO 8GTNCPIGP FGO CPFGTGP .GKFGP \W\WH×IGP WPF JGOOV FGUJCND
#IITGUUKQPGPő 
*GEMJCWUGP  5  &GHK\KVG DGK FGT 'PVYKEMNWPI XQP 'ORCVJKG
YGTFGP WC OKV #IITGUUKXKV¼V IGTKPIGT +ORWNUMQPVTQNNG WPF CIITGUUKXGO 8GTJCNVGP KP
8GTDKPFWPI IGDTCEJV 
XIN %QJCP5VTC[GT  *QUUGT$GEMJWTVU  /KNNGT'KUGPDGTI
 ¯DGTGKPUVKOOGPF OKV FKGUGP #PPCJOGP YKTF FKG (¼JKIMGKV WPF $GTGKVUEJCHV
CIITGUUKXG +ORWNUG \W WPVGTFT×EMGP DGK YGPKIGT GORCVJKUEJGP 2GTUQPGP IGTKPIGT
GKPIGUEJ¼V\V 
XIN&CXKU<CJP9CZNGT GV CN 'KP$GTKEJVFGUMTKOKPQNQIKUEJGP
(QTUEJWPIUKPUVKVWVU 0KGFGTUCEJUGP XGTFGWVNKEJV FKG 2TCZKUP¼JG FKGUGT 6JGUGP WPF H×JTV CP
FCUU DGK œFGNKPSWGPVGP 2GTUQPGP XQT CNNGO DGK )GYCNVUVTCHV¼VGTP =? INGKEJUCO C RTKQTK
&GHK\KVG KP FGT 'ORCVJKGGPVYKEMNWPI WPVGTUVGNNV =YGTFGP? FKG GU FGP 6¼VGTP GTNCWDGP UKEJ
GOQVKQPCN XQP KJTGO 1RHGT \W FKUVCP\KGTGP WPF UKEJ FCOKV \WINGKEJ XQT 5EJWNF WPF
5EJCOIGH×JNGP #PIUV WPF GKPGO 8GTNWUV CP 5GNDUVYGTVIGH×JN \W DGYCJTGPő

*QUUGT$GEMJWTVU  5  'U N¼UUV UKEJ UQOKV MQPUVCVKGTGP FCUU XQP &GHK\KVGP KO
GORCVJKUEJGP 'TNGDGP KO 5KPPG FGT #DYGUGPJGKV GKPGU RTQVGMVKXGP (CMVQTU CPIGPQOOGP
YKTFFKG9CJTUEJGKPNKEJMGKVCIITGUUKXGT*CPFNWPIGP\WGTJÑJGP
1DINGKEJFGT<WUCOOGPJCPIUGJTPCJGNKGIVWPFCWEJGORKTKUEJDGTGKVUWPVGTOCWGTVYGTFGP
MQPPVG O×UUGP FKG #PPCJOGP \W IGYKUUGP 6GKNGP TGNCVKXKGTV YGTFGP FC GKPG 
-QPHNKMV
5KVWCVKQP PGDGP FGO 'KPH×JNWPIURTQ\GUU XKGNGP YGKVGTGP 
WC RGTUQPCNGP UKVWCVKXGP





5EJYKGTKIMGKVGP DGK FGT 'OQVKQPUTGIWNCVKQP DGUVGJGP NGKEJV KP CIITGUUKXG QFGT \[PKUEJG
4GCMVKQPGP WOUEJNCIGP $GKO 5CFKUOWU JKPIGIGP KUV FKG 6GKNJCDG CO 5EJOGT\ FGU
)GIGP×DGTU IGTCFG\W FCU <KGN FGT #IITGUUKQP 
XIN $KUEJQH-ÑJNGT  #WEJ
KPUVTWOGPVGNNG #IITGUUKQP OWUU KOOGT KO <WUCOOGPJCPI OKV GORCVJKUEJGP (¼JKIMGKVGP
IGUGJGP YGTFGP FKG UEJNKG²NKEJ GTUV FKG 8QTCWUUGV\WPIGP UEJCHHGP /CEJV ×DGT GKPGP
DGUVKOOVGP2GTUQPGPMTGKU\WGTTKPIGP&KG$GHWPFGXCTKKGTGPUQOKVNGV\VNKEJGDGPUQYKGDGKO
<WUCOOGPJCPI \W RTQUQ\KCNGO 8GTJCNVGP KP #DJ¼PIKIMGKV FCXQP YGNEJG VJGQTGVKUEJG








8QT FGO *KPVGTITWPF FGT GTÑTVGTVGP VJGQTGVKUEJGP #PPCJOGP WPF PKEJV \WNGV\V CWH FKG

9GKVGT'PVYKEMNWPI XGTUEJKGFGPGT /C²PCJOGP \WT #IITGUUKQPURT¼XGPVKQP CWUIGTKEJVGV
YWTFGP KPFGT8GTICPIGPJGKV \CJNTGKEJG7PVGTUWEJWPIGPFWTEJIGH×JTVFKG UKEJGZRNK\KVOKV
FGO <WUCOOGPJCPI XQP 'ORCVJKG WPF #IITGUUKQP DGHCUUGP &KG #PCN[UG FGT OKT
XQTNKGIGPFGP 7PVGTUWEJWPIGP \GKIVG YKG DGTGKVU YGKVGT QDGP CPIGH×JTV FCUU DGK MNGKPGP
-KPFGTPPQEJMGKPGQFGTMCWO#WUUCIGP×DGTFGP<WUCOOGPJCPIDGKFG-QPUVTWMVGIGOCEJV
YGTFGP MÑPPGP  5Q \GKEJPGVGP UKEJ KP GKPGT 5VWFKG XQP -WTFGM 
 5  \KV PCEJ
&CXKU  5 CP2TKOCTUEJWNMKPFGTP IGTCFG-KPFGTOKV CIITGUUKXGO8GTJCNVGP FWTEJ
GKPGJÑJGTG(¼JKIMGKVCWUFKG2GTURGMVKXGCPFGTGT\W×DGTPGJOGP%JCPFNGT 
5
HCPF JKPIGIGP GKPGP IGPCW GPVIGIGPIGUGV\VGP 'HHGMV DGK GKPGT 7PVGTUWEJWPI FGNKPSWGPVGT
,WPIGP &GP 'TIGDPKUUGP \WHQNIG YCTGP FKGUG KO #NVGT XQP Ō ,CJTGP UKIPKHKMCPV
UEJNGEJVGTCNUPKEJVFGNKPSWGPVG,WPIGP
WPCDJ¼PIKIXQPGVJPKUEJGPWPFUQ\KQÑMQPQOKUEJGP







YGPKIG 7PVGTUEJKGFG \YKUEJGP CIITGUUKXGP WPF PKEJV CIITGUUKXGP -KPFGTP DG\×INKEJ FGU
)GH×JNUXGTUV¼PFPKUUGU
)GH×JNGFGU1RHGTUFGU#MVQTUWPFFGU5GNDUVKPFGT4QNNGFGU1RHGTU
WPF FGU #MVQTU GTMGPPGP CWHYKGUGP &GPPQEJ MQPPVG GKPG NGKEJVG 6GPFGP\ CIITGUUKXGT
-KPFGT CWHIGFGEMV YGTFGP FKG )GH×JNG KJTGU 1RHGTU \W ŐPGWVTCNKUKGTGPŎ UVCVV PGICVKXGP
UEJTKGDGPUKGKJPGPGJGTPGWVTCNG)GH×JNG\W
4KGFGN5
+O 8GTNCWH FGT YGKVGTGP 'PVYKEMNWPI WPF FGT FCOKV XGTDWPFGPGP 'PVHCNVWPI XQP
'ORCVJKGH¼JKIMGKV MQPPVGP /KNNGT WPF 'KUGPDGTI 
 5  CPJCPF GKPGT /GVC
#PCN[UG \CJNTGKEJGT 5VWFKGP GKPG PGICVKXG -QTTGNCVKQP \YKUEJGP 'ORCVJKG WPF #IITGUUKQP
HGUVUVGNNGP )NGKEJGU DGUV¼VKIGP CWEJ FKG 'TIGDPKUUG XQP (GUJDCEJ 
 FKG FWTEJ GKPGP
8GTINGKEJ FGT 'ORCVJKGH¼JKIMGKV XQP 'NVGTP FKG KJTG -KPFGT MÑTRGTNKEJ OKUUJCPFGNVGP WPF











XIN 5VGKPU  4KGFGN  $KPFGT  $KPFGT HCUUV FKG
'TIGDPKUUG KJTGT 7PVGTUWEJWPIGP \WO <WUCOOGPJCPI XQP 'ORCVJKG WPF RU[EJKUEJGP
5VÑTWPIGPOKV FGWVNKEJGP9QTVGP \WUCOOGP œ7PGORCVJKUEJG'NVGTP JCDGP WPGORCVJKUEJG
-KPFGT &KG -KPFGT FGT WPGORCVJKUEJGP OKUUJCPFGNPFGP 'NVGTP \GKIVGP IGTKPIGTG
5GNDUVCEJVWPI WPF KPUIGUCOV WPCPIGRCUUVGTGU UQ\KCNGU 8GTJCNVGP WPFYCTGP XQT CNNGO XKGN
CIITGUUKXGTő
$KPFGT5




 GTDTCEJVG INGKEJHCNNU 'TIGDPKUUG FKG CWH GKPG PGICVKXG-QTTGNCVKQP FGT
DGKFGP -QPUVTWMVG JKPYGKUGP &KGTOGKGT WPF )T×DGN 
 5  GTJKGNVGP DGK GKPGT
5VKEJRTQDG XQP  5EJ×NGT+PPGP \YKUEJGP GNH WPF UKGD\GJP ,CJTGP GKPG JQEJUKIPKHKMCPVG
PGICVKXG-QTTGNCVKQP\YKUEJGP'ORCVJKGWPFFGT.GIKVKOCVKQPCIITGUUKXGP8GTJCNVGPUUQYKG
GKPGP PGICVKXGP <WUCOOGPJCPI \YKUEJGP 'ORCVJKG WPF #IITGUUKXKV¼V 'ORCVJKG WPF




<WUCOOGPJCPI XQP 'ORCVJKG WPF #IITGUUKQPUNGIKVKOCVKQP WPVGTOCWGTV YGTFGP /KV FGT
#IITGUUKQPUJ¼WHKIMGKV MQTTGNKGTVG 'ORCVJKG LGFQEJ PWT WPVGT0KEJVDGCEJVWPI FGT8CTKCDNGP
#NVGT )GUEJNGEJV WPF 5EJWNCTV &KGUG 'TIGDPKUUG DGMT¼HVKIGP FGP XQPOKT CPIGPQOOGPGP
<WUCOOGPJCPI \YKUEJGP'ORCVJKG WPF FGT$GTGKVUEJCHV \WT#IITGUUKQP WPF XGTFGWVNKEJGP
INGKEJGTOC²GP FKG OWNVKMCWUCNG &KHHGTGP\ \YKUEJGP FGT $GTGKVUEJCHV \W *CPFGNP WPF FGT
VCVU¼EJNKEJGP*CPFNWPIUFWTEJH×JTWPI
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'OQVKQPU
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8QP FKGUGP WPVGTUEJGKFGV GT FKG \YGKVG ITÑ²VG )TWRRG FGT )GYCNVV¼VGT Ō FKG
Ő'KPH×JNWPIUWPYKNNKIGPŎ5KGUGKGP\YCTRQVGPVKGNNKPFGT.CIGUKEJKPKJTG1RHGTGKP\WH×JNGP
QFGT/KVIGH×JN \W GORHKPFGP XGTOKGFGP FKGU LGFQEJ KPUDGUQPFGTG XQT WPF Y¼JTGPF KJTGT
6CVGP+OFGWVNKEJGP-QPVTCUV\WFKGUGPUVGJVGKPGYGKVGTG)TWRRGXQP)GYCNVV¼VGTPH×TFKG
















2T¼XGPVKQP IKDV FKGUG 5VWFKG FGWVNKEJG *KPYGKUG KP 4KEJVWPI FGT 'ORCVJKG(ÑTFGTWPI 5Q
UEJGKPVGU KO5KPPGFGT)GYCNVRT¼XGPVKQPD\Y +PVGTXGPVKQPDGK)GYCNVV¼VGTPCWUUKEJVUTGKEJ
\W UGKP Ő1RHGTGORCVJKGŎ FCU'KPH×JNWPIUXGTOÑIGP XQP6¼VGTP KP FCU'TNGDGP WPF .GKFGP
XQPGJGOCNKIGPQFGTRQVGPVKGNNGP1RHGTP\WGPVYKEMGNPWPF\WUEJ¼THGP
0GDGP FGP 'TMGPPVPKUUGP RU[EJQNQIKUEJGT 7PVGTUWEJWPIGP GZKUVKGTGP OKVVNGTYGKNG CWEJ
PGWTQDKQNQIKUEJG CO -GTPURKPVQOQITCRJGP IGYQPPGPG *KPYGKUG FKG CWH GKPGP PGICVKXGP
<WUCOOGPJCPI \YKUEJGP 'ORCVJKG WPF #IITGUUKQP UEJNKG²GP NCUUGP 5Q UEJNWUUHQNIGTV
/CVJKCM FCUU FKG IGOGUUGPG )GNCUUGPJGKV CIITGUUKXGT ,WIGPFNKEJGT DGKO $GVTCEJVGP XQP
IGYCNVJCNVKIGO(KNOOCVGTKCNCWHGKPGIGJGOOVG5VWHGKO)GJKTP\WT×EM\WH×JTGPUGKYGNEJG
H×T FKG 'PVYKEMNWPI XQP 'ORCVJKG \WUV¼PFKI KUV 
XIN 0QNN  'T WPVGTOCWGTV FKGUOKV
*KNHG PGWGTGT DKNFVGEJPKUEJ IGYQPPGPGT &CVGP #WEJ JKPUKEJVNKEJ FGT 'PVYKEMNWPI FGT
5RKGIGNPGWTQPGFGWVGPFKG(QTUEJWPIUGTIGDPKUUGCWHGKPGP¼JPNKEJIGCTVGVGP<WUCOOGPJCPI





&KG UQGDGP DGUEJTKGDGPGP WPF FKUMWVKGTVGP (QTUEJWPIUGTIGDPKUUG FGWVGP VGPFGP\KGNN FCTCWH
JKPFCUUGKPPGICVKXGT<WUCOOGPJCPI\YKUEJGPFGP-QPUVTWMVGP'ORCVJKGWPF#IITGUUKQP
DGUVGJV7PVGTUEJKGFNKEJ2GTURGMVKXGPYGTFGPKPUDGUQPFGTGKO$G\WIFCTCWHFGWVNKEJYGNEJG
(CEGVVGP FGT 'ORCVJKG CNU RTQVGMVKX JGTCWUIGJQDGP YGTFGP WPF YGNEJGP
1RGTCVKQPCNKUKGTWPIGP FCU LGYGKNU IGOGUUGPG -QPUVTWMV KO 'KP\GNPGP WPVGTNKGIV &GPPQEJ
MCPP GORCVJKUEJGU 'KPH×JNGP IGTCFG KP HT×JGP 'PVYKEMNWPIUUVCFKGP KP FGPGP FKG
'OQVKQPUTGIWNCVKQPPQEJ5EJYKGTKIMGKVGPDGTGKVGV\WGORHWPFGPGO&KUVTGUUH×JTGPYGNEJGT
UGKPGTUGKVU CIITGUUKXG4GCMVKQPGPDGI×PUVKIV 










5VTCHV¼VGT FWTEJCWU \KGNITWRRGPURG\KHKUEJ GTHQNIGP 5Q YGKUGP FKG OGKUVGP 6[RGP XQP
5VTCHV¼VGTP MGKPG IGPGTCNKUKGTVGP 'ORCVJKGFGHK\KVG CWH YQJN CDGT GKP UGNGMVKXGU #WUDNGKDGP
GORCVJKUEJGT4GCMVKQPGPKP$G\WICWHKJTG1RHGT'PVURTGEJGPFOWUUYKGWCFKG5VWFKGP
XQP .WMGUEJ CWH\GKIGP MQPPVGP WO FCU 8GTJ¼NVPKU XQP 'ORCVJKG WPF #IITGUUKQP  \W
URG\KHK\KGTGP GKPG 7PVGTUEJGKFWPI XQP CIITGUUKXGO 8GTJCNVGP WPF FGT $GTGKVUEJCHV \W
CIITGUUKXGO 8GTJCNVGP IGVTQHHGP YGTFGP 
$TCEMU GV CN  %QETQP GV CN 
&KGTOGKGT)T×DGN  #WEJ 5QPI DGVQPV FKGUGP OQVKXCVKQPCNGP #URGMV KPHQNIG UGKPGT
5VWFKG \WT $GFGWVWPI XQP 'ORCVJKG H×T FKG )GYCNVRT¼XGPVKQP WPF HQTOWNKGTV HQNIGPFGP




9GNEJGU 8GTJCNVGP KP GKPGT MQPMTGVGP 5KVWCVKQP \WUVCPFG MQOOV KUV PGDGP FGO
'KPH×JNWPIURTQ\GUU XQP \CJNTGKEJGP UKVWCVKQPU WPF RGTUQPGPURG\KHKUEJGP 'KPHNWUUHCMVQTGP
CDJ¼PIKI YKG KO <WUCOOGPJCPIOKV FGT #IITGUUKQPUIGPGUG CWUH×JTNKEJ FKUMWVKGTV YWTFG
&QEJFCœGORCVJKUEJG/GPUEJGPUKEJKP5KEJVYGKUGPJKPGKPH×JNGPWPFFGPMGPMÑPPGPUKPF
UKGYGPKIGTIGH¼JTFGVCPFGTGOKUU\WXGTUVGJGPWPFUKEJ×DGTFGTGP8GTJCNVGP\W¼TIGTP&KG
4GFWMVKQP XQP TIGT MQOOV CDGT CWEJ FCJGT FCUU GORCVJKUEJG /GPUEJGP FC\W PGKIGP
GKIGPG CIITGUUKXG 6GPFGP\GP \W WPVGTFT×EMGP YGKN FKG 9CJTPGJOWPI XQP 5EJOGT\ WPF
&KUVTGUU DGK CPFGTGP /GPUEJGP DGK KJPGP UGNDUV \W &KUVTGUU4GCMVKQPGP H×JTVő 
(GUJDCEJ
 \KVKGTV PCEJ%KGTRMC5&KG(¼JKIMGKV WPF$GTGKVUEJCHV \WT'ORCVJKG KUV H×T
GKPG \YGKHGNUHTGKG 8QTJGTUCIG CIITGUUKQPUHTGKGP *CPFGNPU PKEJV CWUTGKEJGPF GTJÑJV LGFQEJ








9GPPINGKEJ GKP )TQ²VGKN FGT (QTUEJWPIGP \W RTQUQ\KCNGO 8GTJCNVGP KO 8GTINGKEJ \W FGP





UQNNGP PWP \WP¼EJUV GXQNWVKQPU WPF NGTPVJGQTGVKUEJG #PU¼V\G \WT 'PVYKEMNWPI RTQUQ\KCNGP
8GTJCNVGPU WOTKUUGP YGTFGP #PUEJNKG²GPF UQNNGP GKPKIG CWHUEJNWUUTGKEJG UQ\KCNG WPF
RGTUQPCNG /QFGNNG WPF UEJNKG²NKEJ UQNEJG 'TMN¼TWPIUCPU¼V\GP GTÑTVGTV YGTFGP FKG GKPGP
MQPMTGVGP $G\WI \WT 'ORCVJKG CNU 8QTCWUUGV\WPI WPF /QVKXCVKQP RTQUQ\KCNGT
8GTJCNVGPUYGKUGP JGTUVGNNGP9KG FCU XQTCPIGICPIGPG -CRKVGN UEJKG²V CWEJ FKGUGU OKV FGT
&CTUVGNNWPI XGTUEJKGFGPGT 5VWFKGP CD FKG GKPGP <WUCOOGPJCPI XQP RTQUQ\KCNGP WPF









'KPUCV\ XQP -QUVGP JGNHGP YGPP FCU QDGTUVG <KGN ¯DGTNGDGP KUV! 8KGN P¼JGT NKGIV FKG
#PPCJOG œFCUU CNVTWKUVKUEJGU 8GTJCNVGP KO 8GTNCWH FGT OGPUEJNKEJGP 'XQNWVKQP
XGTUEJYKPFGP Y×TFG Ō FKGLGPKIGP /GPUEJGP FKG UKEJ CNVTWKUVKUEJ XGTJKGNVGP Y×TFGP LC
YGPKIGT 0CEJMQOOGP JGTXQTDTKPIGP MÑPPGP YGKN UKG UKEJ UGNDUV GKPGO GTJÑJVGP 4KUKMQ
CWUUGV\VGPő 
#TQPUQP GV CN  5  &KGUGO UEJGKPDCTGP9KFGTURTWEJ \WHQNIG YKTF
CWEJXQOŐ#NVTWKUOWU2CTCFQZŎIGURTQEJGP&GPPQEJIGJÑTV\WO8GTJCNVGPUURGMVTWOGKPGU









*KNHGYCJTUEJGKPNKEJMGKV WPVGT XGTYCPFVGP 2GTUQPGP MQPPVG CWEJ DGUV¼VKIV YGTFGP LGFQEJ
YWTFGPJKGTKPFGT4GIGNPWT8GTYCPFVGGTUVGP)TCFGUWPVGTUWEJVFKGFGP8GTUWEJURGTUQPGP
CWEJ CWU PKEJV IGPGVKUEJGP )T×PFGP PCJG UVCPFGP <WFGO KUV *KNHUDGTGKVUEJCHV MGKP
2J¼PQOGPFCUCWUUEJNKG²NKEJWPVGT8GTYCPFVGPCWHVCWEJV











*KNHG XQP CPFGTGP TGEJPGP MÑPPGP 
XIN 5KGINGT GV CN  5  -WNVWTXGTINGKEJGPFG
5VWFKGP YGKUGP ×DGTFKGU FCTCWH JKP FCUU GU UKEJ DGK 4G\KRTQ\KV¼V WO GKP œWPKXGTUGNNGU
2J¼PQOGP JCPFGNV FCU OCP KP WPVGTUEJKGFNKEJGP -WNVWTGP HKPFGP MCPP WPF FCUU FKG
*¼WHKIMGKVFGU)GDGPUWPF'ORHCPIGPUXQP*KNHGJQEJOKVGKPCPFGTMQTTGNKGTVUKPFő
$KGTJQHH
 5  #NNGTFKPIU DGUVGJV H×T FGP *KNHGNGKUVGPFGP JKPUKEJVNKEJ FGT 'TYCTVWPI XQP
)GIGPUGKVKIMGKV UVGVU FKG )GHCJT CWUIGPWV\V \W YGTFGP YCU GKPG IGYKUUG
8GTVTCWGPUDG\KGJWPIXQTCWUUGV\V5QOKVMÑPPGP*KNHGNGKUVWPIGPFGTGP'ORH¼PIGTWPDGMCPPV
UKPF 
\$ KP 0QVUKVWCVKQPGP PKEJV JKPTGKEJGPF FWTEJ 4G\KRTQ\KV¼V GTMN¼TV YGTFGP *KGT\W
GKIPGP UKEJ 6JGQTKGP FKG RTQUQ\KCNGU 8GTJCNVGP OKVJKNHG UQ\KCNGT QFGT RGTUQPCNGT 0QTOGP
GTMN¼TGP UQYKG UQNEJG FKG 'ORCVJKG CNU OQVKXCVKQPCNG )TWPFNCIG RTQUQ\KCNGT *CPFNWPIGP
CPPGJOGP)NGKEJ\GKVKIKUVFCUIG\GKIVG8GTJCNVGPKOOGTCWEJ4GUWNVCVXQP.GTPRTQ\GUUGP
.GTPVJGQTGVKUEJG#PU¼V\G
&KGDGTGKVU \WT'TMN¼TWPIXQP#IITGUUKQPFKUMWVKGTVGP.GTPVJGQTKGP GKIPGP UKEJ UQYQJN \WT
'TMN¼TWPICPVKCNUCWEJRTQUQ\KCNGT8GTJCNVGPUYGKUGP#PFKGUGT5VGNNGYKTFFCJGTPKEJVPQEJ








UR¼VGTGT 5VGNNG PQEJ GKPOCN CWHIGITKHHGP YGTFGP UGK JKGT\W CWH FGP #DUEJPKVV \WT
'PVYKEMNWPIRTQUQ\KCNGP8GTJCNVGPUXGTYKGUGP
2QUKVKXG'HHGMVGFGU/QFGNN.GTPGPUCWHRTQUQ\KCNGU8GTJCNVGPMQPPVGPKPFGPGTWPFGT
,CJTGP CPJCPF XGTUEJKGFGPGT 'ZRGTKOGPVG DGUV¼VKIV YGTFGP 
\$ $T[CP6GUV  4QUU
5Q URGPFGVGP2GTUQPGPCO#WUICPIGKPGU-CWHJCWUGU UKIPKHKMCPVOGJTYGPP KJPGP
GKP CPFGTGT5RGPFGT CNU/QFGNN XQTCPIKPI'DGPUQ HCPFGP UKEJ UKIPKHKMCPVOGJTO¼PPNKEJG
*GNHGTDGKGKPGT4GKHGPRCPPGYGPPMWT\G<GKV\WXQTGKPCPFGTGT/CPPDGKO*GNHGPKPGKPGO
INGKEJCTVKIGP (CNN DGQDCEJVGV YWTFG 
XIN $T[CP6GUV  5  \KV CWU 5EJPGKFGT
 5  œ/KV DGUQPFGTU JQJGT 9CJTUEJGKPNKEJMGKV KOKVKGTGP -KPFGT FCU RTQUQ\KCNG
8GTJCNVGPXQP'TYCEJUGPGP\WFGPGPUKGKPGKPGTRQUKVKXGP$G\KGJWPIUVGJGP=ŗ?&KGUOCI
\W FGT 6CVUCEJG DGKVTCIGP FCUU 'NVGTP WPF -KPFGT J¼WHKI GKP ¼JPNKEJGU 0KXGCW CP
#PVGKNPCJOGWPFRTQUQ\KCNGO8GTJCNVGPCWHYGKUGPő
5KGINGTGVCN5
#WEJ FCU .GTPGP CO 'HHGMV VT¼IV \WT )GPGUG RTQUQ\KCNGT 8GTJCNVGPUYGKUGP DGK KPFGO
DGKURKGNYGKUGTG\KRTQMG8GTJCNVGPUYGKUGPFGU)GIGP×DGTUGTHQNIGPQFGT#WHOGTMUCOMGKVWPF
#PGTMGPPWPI GT\KGNV YGTFGP &GPPQEJ YKTF FKGUGT <WUCOOGPJCPI CWH )TWPF FGT -QUVGP
RTQUQ\KCNGT8GTJCNVGPUYGKUGP H×T FGP*CPFGNPFGP VGKNYGKUG MQPVT¼T FKUMWVKGTV +PUDGUQPFGTG
KO (CNNG CNVTWKUVKUEJGP 8GTJCNVGPU YGNEJGU UKEJ œLC IGTCFG FWTEJ FCU (GJNGP XQP
(TGOFXGTUV¼TMWPI CWU\GKEJPGVő 
5EJPGKFGT  5  UEJGKPV GKPG 'TMN¼TWPI FKG CWH
8GTUV¼TMWPI IT×PFGV CWH FGP GTUVGP$NKEM WPIGGKIPGV'U N¼UUV UKEJ LGFQEJ GPVIGIPGP FCUU
KPVTKPUKUEJG 8GTUV¼TMGT 
\$ FGP GKIGPGP 9GTVGP \W GPVURTGEJGP CNVTWKUVKUEJGU 8GTJCNVGP
DGI×PUVKIGPXQTCWUIGUGV\VFKGUGYGTFGPPKEJVRGT&GHKPKVKQPCWUIGUEJNQUUGP
+P GPIGO <WUCOOGPJCPI OKV FGO .GTPGP CO 'HHGMV UVGJGP CWEJ FKG IGIGDGPGP
)GNGIGPJGKVGPH×TRTQUQ\KCNG#MVKXKV¼VGP5QDGUEJTGKDGP5KGINGTGVCNFCUUFKG$GVGKNKIWPI
CPRTQUQ\KCNGP#MVKXKV¼VGP-KPFGTPWPF,WIGPFNKEJGPFKG)GNGIGPJGKVXGTUEJCHHVGOQVKQPCNG
$GNQJPWPIGP H×T KJT 8GTJCNVGP \W GTHCJTGP œUKEJ KP CPFGTG JKPGKP\WXGTUGV\GP WPF KJT


















<W FGP RGTUQPCNGP (CMVQTGP \¼JNGP WC IGPGVKUEJG 2T¼FKURQUKVKQPGP FKG \W KPFKXKFWGNNGP
7PVGTUEJKGFGP DGKO RTQUQ\KCNGP 8GTJCNVGP DGKVTCIGP +P <YKNNKPIUUVWFKGP MQPPVG GTYKGUGP
YGTFGP FCUU FKG#PICDGP GKPGKKIGT <YKNNKPIG UQYQJN ×DGT FGTGPRTQUQ\KCNGU8GTJCNVGP CNU
CWEJ ×DGT FGTGP 'ORCVJKG GKPCPFGT YGUGPVNKEJ ¼JPNKEJGT UKPF CNU FKG #PICDGP \YGKGKKIGT




 5  5KGINGT GV CN H×JTGP FCT×DGT JKPCWU FKG 5GNDUVUKEJGTJGKV CNU GPVUEJGKFGPFGP
'KPHNWUUFCTCWHCPQD-KPFGTCMVKX GKPITGKHGPYGPPUKG GTMGPPGPFCUUGKPGCPFGTG2GTUQP
*KNHG DGPÑVKIV &COKV GKPJGT IGJV FKG #PPCJOG FCUU FKGUG IGIGDGPGPHCNNU IGTPG JGNHGP
Y×TFGPWPFMQIPKVKXFWTEJCWUFC\WKPFGT.CIGY¼TGPWPFFKG0QVNCIGGTMGPPGPKJT0KEJV
*GNHGP LGFQEJGJGT CWH2GTUÑPNKEJMGKVUGKIGPUEJCHVGP\WT×EM\WH×JTGP KUV 
XINFKGU5

+P FGP WPVGTUEJKGFNKEJGP 2WDNKMCVKQPGP FKG RTQUQ\KCNGU8GTJCNVGP WPF FGUUGP*KPVGTIT×PFG
VJGOCVKUKGTGP YKTF QHVOCNU FGP UQ\KCNGP 0QTOGP KPPGTJCND WPUGTGT )GUGNNUEJCHV GKPG
GPVUEJGKFGPFG $GFGWVWPI DGK FGT #WUH×JTWPI RTQUQ\KCNGT *CPFNWPIGP \WIGUEJTKGDGP
0QTOGP UKPF 8GTJCNVGPUTKEJVNKPKGP FKG H×T FKG /KVINKGFGT GKPGT UQ\KCNGP )TWRRG QFGT
)GUGNNUEJCHV IGNVGP WPF FWTEJ 5Q\KCNKUCVKQP WPF 'T\KGJWPI GTNGTPV YGTFGP 
XIN
$KGTJQHH/QPVCFC5*KNHGNGKUVWPIGPYGTFGPFGOGPVURTGEJGPFQHVOCNUCNU(QNIGFGT
$GCEJVWPI UQ\KCNGT 0QTOGP GTMN¼TV *KGTWPVGT H¼NNV GVYC FKG GTUVOCNU XQP $GTMQYKV\ WPF
&CPKGNU 
 RQUVWNKGTVG0QTO FGT UQ\KCNGP 8GTCPVYQTVWPI FKG XQTUEJTGKDV 2GTUQPGP \W










'KPG YGKVGTG DGFGWVUCOG 0QTO KUV FKG 0QTO FGT )GIGPUGKVKIMGKV 
UKGJG CWEJ 5VKEJYQTV





&CUU \WOKPFGUV FGT GTUVG 6GKN FKGUGT 0QTO \WVTKHHV MQPPVG DGTGKVU DGUV¼VKIV YGTFGP 
XIN
$KGTJQHH  5  +PVGTGUUCPV KP $G\WI CWH FCU 'TVGKNGP D\Y FCU 7PVGTNCUUGP XQP
*KNHGNGKVWPIGP KUV FKG UQIGPCPPVG  0QTO GKPGT IGTGEJVGP 9GNV CWEJ CNU œ)GTGEJVG9GNV
)NCWDGPőDG\GKEJPGV
XIN5EJPGKFGT5-WT\IGHCUUVURKGIGNVUKGFKG¯DGT\GWIWPI




&KG 'THQTUEJWPI UQ\KCNGT 0QTOGP JCV GKPGP YKEJVKIGP $GKVTCI \WT 'TMN¼TWPI RTQUQ\KCNGP
8GTJCNVGUIGNGKUVGV LGFQEJUKPFCWEJUKGPKEJVIGGKIPGV CNNG(QTOGPRTQUQ\KCNGP8GTJCNVGPU





UQPFGTP RGTUQPCNG 0QTOGP GPVUEJGKFGPF H×T FKG *CPFNWPIGP GKPGU 5WDLGMVU 'KPG 0KEJV
'KPJCNVWPIFKGUGTKPVGTPCNKUKGTVGP0QTOGPY×TFGFGOPCEJ5GNDUVCDYGTVWPIJGTXQTTWHGP
9KEJVKIG +ORWNUG \WT 'TMN¼TWPI RTQUQ\KCNGP 8GTJCNVGPU GPVJCNVGP CWEJ FKG UQIGPCPPVGP
UQ\KCNGP#WUVCWUEJVJGQTKGP)T×PFGTFKGUGT6JGQTKGGPVYKEMNWPIKUVFGT5Q\KQNQIG)GQTIG%
*QOCPU 5GKPGT ¯DGT\GWIWPI PCEJ MCPP œFKG +PVGTCMVKQP \YKUEJGP 2GTUQPGP =? CNU
#WUVCWUEJXQPOCVGTKGNNGPWPFPKEJVOCVGTKGNNGP)×VGTPDGVTCEJVGV=YGTFGP?ő
*QOCPU
5  2GTUQPGP FKG CWUIGINKEJGPG #WUVCWUEJDG\KGJWPIGP RHNGIGP GTJCNVGP FGT 6JGQTKG
\WHQNIG INGKEJG $GVT¼IG 
0WV\GP OKPWU -QUVGP 7PCWUIGINKEJGPG #WUVCWUEJDG\KGJWPIGP
JKPIGIGPYGTFGP CNU KPUVCDKN DGUEJTKGDGP 
XIN 5EJPGKFGT  MÑPPGP LGFQEJ FWTEJ GKPG
8GT¼PFGTWPIFGT-QUVGP0WV\GP8GTJ¼NVPKUUGCWUIGINKEJGPYGTFGP'KPG*KNHGNGKUVWPIMCPP
JKGT CNU +PXGUVKVKQP \WO#WUINGKEJ FGU #WUVCWUEJGU GTCEJVGV YGTFGP 'PVURTGEJGPF \GKIVGP
UKEJ8GTUWEJURGTUQPGPFKGCPPCJOGP\WXQTGKPGP5EJCFGPCPIGTKEJVGV\WJCDGPGJGTDGTGKV
\W JGNHGP 






+P FGT 4GIGN YKTF FKGUG \YKUEJGPOGPUEJNKEJG $G\KGJWPIUHQTO 
'SWKV[0QTO
$GKVTCIURTKP\KR GJGT QDGTHN¼EJNKEJGP $G\KGJWPIGP \WIGQTFPGV  5Q\KCN OQVKXKGTVG
$G\KGJWPIGP 
'SWCNKV[0QTO )NGKEJJGKVURTKP\KR JKPIGIGP \GKEJPGP UKEJ FWTEJ
CNVTWKUVKUEJGTG /QVKXCVKQP CWU œ&CJGT KUV GU RNCWUKDGN YGPP OCP CPPKOOV FCUU





-KPFGT YGKVGTIGIGDGP &CDGK GTYKGUGP UKEJ $GUVTCHWPIGP GDGPUQ YKG $GNQJPWPIGP H×T

WPVGTNCUUGPGURTQUQ\KCNGU8GTJCNVGPCNUWPIGGKIPGVG'T\KGJWPIUOC²PCJOGPFC UKG HCNUEJG
/QVKXG UWIIGTKGTGP WPF UQOKV CWH NCPIG 5KEJV FKG $GTGKVUEJCHV XGTTKPIGTP CWU GKIGPGO
#PVTKGD \W JGNHGP +O )GIGPUCV\ \W &KU\KRNKPKGTWPIGP QFGT OCVGTKGNNGP #PTGK\GP JGDGP
5KGINGT GV CN GKPG CWH $GIT×PFWPIGP WPF #TIWOGPVCVKQP DCUKGTGPFG 'T\KGJWPI UQYKG










GKPGP YGKVGTGP (CMVQT IKDV FGT GKPGP GPVUEJGKFGPFGP 'KPHNWUU CWH RTQUQ\KCNG
8GTJCNVGPUYGKUGPJCV'ORCVJKG
2TQUQ\KCNGU8GTJCNVGPWPF'ORCVJKG
+P PCJG\W LGFGT VJGOGPURG\KHKUEJGP 2WDNKMCVKQP YKTF FKG $GFGWVWPI XQP 'ORCVJKG H×T
RTQUQ\KCNGU 8GTJCNVGP FKUMWVKGTV +O 7PVGTUEJKGF \W FGP RU[EJQCPCN[VKUEJGP WPF
DGJCXKQTKUVKUEJGP#PU¼V\GPFKG NCPIG<GKVXQTJGTTUEJVGPWPF LGINKEJGO8GTJCNVGP H×JTVGGU
\WWPGKIGPP×V\KIGP*CPFNWPIUGTIGDPKUUGPITWPFU¼V\NKEJGKPGIQKUVKUEJGU/QVKXWPVGTUVGNNVGP
URTKEJVOKVVNGTYGKNG GKP)TQ²VGKN FGT#WVQTGP FGO'KPH×JNWPIUXGTOÑIGP CNU 
CNVTWKUVKUEJGU

















)TWRRG 7PDGJCIGP XGTWTUCEJGP Y×TFGP &KGLGPKIGP 6GKNPGJOGT FKG KJTG GORCVJKUEJG





$CUQP%QMG  \KV PCEJ2WTTOCPP8KGFGP\ 5  +P GKPGO\YGKVGP'ZRGTKOGPV
YGNEJGU OKV *KNHG FGT /CPKRWNCVKQPUVGEJPKM FWTEJIGH×JTV YWTFG DGUV¼VKIVGP UKEJ FKG
'TIGDPKUUG 
6QK$CVUQP  \KV PCEJ 2WTTOCPP8KGFGP\  5  $GK XCTKKGTGPFGT
(NWEJVOÑINKEJMGKVYWTFG GKPG8GTUWEJUITWRRG CPIGYKGUGP GKPG NGKFGPFG2GTUQP PGWVTCN \W
DGQDCEJVGP 
IGTKPIG 'ORCVJKG Y¼JTGPF FKG 8GTINGKEJUITWRRG IG\KGNV FC\W CWHIGHQTFGTV
YWTFG UKEJ KPFKG)GH×JNGFGTDGQDCEJVGVGP2GTUQPJKPGKP\WXGTUGV\GP 
JQJG'ORCVJKG +O
)GIGPUCV\ \WT $GQDCEJVGTITWRRG H×JTVG UQYQJN FKG $GFKPIWPI OKV NGKEJVGT CNU CWEJ OKV
UEJYKGTKIGP (NWEJVDGFKPIWPIGP DGK FGP GORCVJKUEJGP 2TQDCPFGP \W XGTUV¼TMVGT
*KNHUDGTGKVUEJCHV
#WEJ GKPG/GVCCPCN[UG XQP 'KUGPDGTI WPF/KNNGT 
 KP FGT CNNG DKU FCJKP TGNGXCPVGP
5VWFKGP OKVGKPDG\QIGP YWTFGP XGTYGKUV CWH GKPGP <WUCOOGPJCPI \YKUEJGP GTJÑJVGT
'ORCVJKGWPFIGUVGKIGTVGO#NVTWKUOWU&KGUG'TIGDPKUUGDGTGEJVKIGP\WT#PPCJOGFCUUFKG
/QVKXCVKQP \W JGNHGP FWTEJ GORCVJKUEJG )GH×JNG JGTXQTIGTWHGP YKTF WPF CNVTWKUVKUEJ UGKP
MCPP &GPPQEJ MCPP FKG WTURT×PINKEJG 'ORCVJKG#NVTWKUOWU*[RQVJGUG PCEJ JGWVKIGO
8GTUV¼PFPKUPKEJVCWHTGEJVGTJCNVGPYGTFGP<WITQ²KUVFGTGORKTKUEJXKGNHCEJWPVGTOCWGTVG




OKVGKPCPFGT KPVGTCIKGTVGPWPF'ORCVJKG KP-QODKPCVKQPOKV UQ\KCNDGYGTVGPFGP7OUV¼PFGP
\W GTJÑJVGT *KNHGNGKUVWPI H×JTG &KG /ÑINKEJMGKV FCUU 'ORCVJKG FKG 4GNGXCP\ XQP





#PFGTG JKPIGIGP UEJNWUUHQNIGTVGP CWU KJTGP 'TIGDPKUUGP FCUU œFKG FWTEJ 'ORCVJKG
JGTXQTIGTWHGPG/QVKXCVKQP \W JGNHGP MGKPG GIQKUVKUEJG/QVKXCVKQP KUV WO PGICVKXG UQ\KCNG
$GYGTVWPIGP \W XGTOGKFGP UQPFGTP YCJTUEJGKPNKEJ CNVTWKUVKUEJGT 0CVWT KUV WPF \W
RTQUQ\KCNGO*CPFGNP H×JTVő 
2WTTOCPP8KGFGP\ 5 *QHHOCPP UEJNKG²V FWTEJ FKG
0¼JG FGT 'ORCVJKG \WO /KVIGH×JN GIQKUVKUEJG +PVGTGUUGP WPF /QVKXG UQICT XÑNNKI CWU

*QHHOCPP57PFCWEJ$KGTJQHHHKPFGVFGWVNKEJG9QTVGWOFKG$GFGWVWPIXQP





$KGTJQHH  5  $KUEJQH-ÑJNGT WPVGTUEJGKFGV DGKO <WUCOOGPJCPI XQP 'ORCVJKG
WPF RTQUQ\KCNGO 8GTJCNVGP WPVGTUEJKGFNKEJG (QTOGP œRTQUQ\KCNGT -QPUGSWGP\GPő FGT
'ORCVJKG
5
• #WH /KVNGKF/KVIGH×JN HQNIV *KNHGXGTJCNVGP 6TÑUVGP 
GORHWPFGPGU 7PDGJCIGP
CWHITWPFGKPGTFGHK\KV¼TGP.CIGGKPGUCPFGTGP
• #WH6GKNJCDG CP FGT +PVGPVKQP FGU#PFGTGP HQNIV-QQRGTCVKQP QFGT UVGNNXGTVTGVGPFGU
2TQDNGONÑUGP 
$GHTKGFKIWPI GKPGU 3WCUKDGF×THPKUUGU KPFGO GKP $GF×THPKU GKPGU
CPFGTGPGTMCPPVWPFDGY¼NVKIVYKTF
• #WH /KVHTGWFG HQNIV IGOGKPUCOG (TGWFG 
KFGPVKHKMCVQTKUEJGT /KVXQNN\WI GKPGU
HTGWFKIGP'TGKIPKUUGU
• #WH FKG #PVK\KRCVKQP GKPGU GORCVJKUEJGP 'TNGDPKUUGU HQNIV 4×EMUKEJVPCJOG 
FGT




5  NGIVG GKP2TQ\GUUOQFGNN FGT#MVWCNIGPGUGXQP'ORCVJKGWPF
RTQUQ\KCNGO *CPFGNP XQT YGNEJGU FGP <WUCOOGPJCPI XQP 'ORCVJKG WPF RTQUQ\KCNGO
8GTJCNVGP JGTXQTJGDV #WU FGO 5RGMVTWO XGTUEJKGFGPGT #PU¼V\G FKG 'ORCVJKG DGK FGT
)GPGUG RTQUQ\KCNGP 8GTJCNVGPU CNU \GPVTCN \W DGUEJTGKDGP JCDG KEJ OKEJ GPVUEJKGFGP FCU






  ^ƉŽŶƚĂŶĞ 
  ĞŵŽƚŝŽŶĂůĞ ŵŽƚŝŽŶĂůĞ DŽƚŝǀĂƚŝŽŶĂůĞWƌŽƐŽǌŝĂůĞ




&CU /QFGNN UGV\V DGK FGT9CJTPGJOWPI FGT 5KVWCVKQP QFGT .CIG GKPGU #PFGTGP CP &KG
9CJTPGJOWPI FGU UKVWCVKQPCNGP QFGT GOQVKQPCNGP -QPVGZVGU FGU $GVTQHHGPGP NÑUV GKPG
œURQPVCPG CHHGMVKXG4GCMVKQP FGU/KVH×JNGPU 
$GVTQHHGPJGKVő 
GDF 5  CWU WPF DGYKTMV
UQOKV FKG $GTGKVUVGNNWPI XQP 'PGTIKG WPF 4GUUQWTEGP UQYKG GKPG #WHOGTMUCOMGKVUNGPMWPI
CWHFKGDGVTQHHGPG2GTUQP
U#DDKNFWPI'UHKPFGVGKPG+PVGTRTGVCVKQPWPF$GYGTVWPIFGU
)GUEJGJGPU UVCVV &KGUG $GVTQHHGPJGKVUTGCMVKQP MCPP LGFQEJ FCFWTEJ WPVGTDWPFGP YGTFGP
FCUU FKG 5KVWCVKQP PKEJV CNU 0QVNCIG GKPIGUEJ¼V\V YKTF QFGT FGT $GQDCEJVGT KP GKPG CPFGTG
#WHICDGXGTVKGHVKUVWPFUGKPG#WHOGTMUCOMGKVPKEJVCDNGPMGPNCUUGPYKNN







&KUVTGUU4GCMVKQP YGKVGT KP &KUVTGUU<WYGPFWPI YGNEJGT 'ORCVJKG \YCT \WITWPFG NKGIV










































-QORGVGP\ \W #PURCPPWPI H×JTV WPF &KUVTGUU#DYGPFWPI DGK FGT FKG CWUIGNÑUVG
$GVTQHHGPJGKVUQUVCTMKUVFCUUFKG(NWEJVGTITKHHGPYKTF
(×T FKG 7OUGV\WPI FGT /QVKXCVKQP KP GKPG RTQUQ\KCNG *CPFNWPI J¼NV (TKGFGNOGKGT \YGK
-QORQPGPVGP H×T GPVUEJGKFGPF &KG UWDLGMVKXG -QORGVGP\GKPUEJ¼V\WPI UQYKG FKG
'KPUEJ¼V\WPIFGT-QUVGPWPF(NWEJVOÑINKEJMGKVGP)NGKEJ\GKVKIGTMGPPVGTCWEJFGP'KPHNWUU
FGT UKVWCVKQPCNGP 7OUV¼PFG WPF RGTUÑPNKEJGP 0QTOGP CP FKG FCU 5RGMVTWO CP
*CPFNWPIUQRVKQPGPOKVDGUVKOOGP






œ#NNG-KPFGT UKPF\WRTQUQ\KCNGP8GTJCNVGPUYGKUGP H¼JKI CDGT UKGWPVGTUEJGKFGPUKEJFCTKP
YKGJ¼WHKIUKGFKGUGCWEJVCVU¼EJNKEJCWU×DGPWPFYCTWOUKGFKGUVWPő
5KGINGTGVCN5
 5GKV GVYC FTGK²KI ,CJTGP JCV FKG UQ\KCNRU[EJQNQIKUEJG (QTUEJWPI \WO RTQUQ\KCNGP
8GTJCNVGP KPUDGUQPFGTG \WO*KNHGXGTJCNVGP GKPGP GPQTOGP#WHUEJYWPIIGPQOOGP#WEJ
UGKVGPUFGT'PVYKEMNWPIURU[EJQNQIKGNKGIGPJGWVG\CJNTGKEJG$GKVT¼IGXQTFKGFCURTQUQ\KCNG
8GTJCNVGP WPF FGUUGP 1PVQIGPGUG CPCN[UKGTGP +O HQNIGPFGP #DUEJPKVV YGTFGP GKPKIG FGT
DKUNCPI RWDNK\KGTVGP (QTUEJWPIUGTIGDPKUUG GTÑTVGTV WO GKPGP ¯DGTDNKEM ×DGT J¼WHKI
FKUMWVKGTVG #WHHCUUWPIGP \WT 'PVYKEMNWPI RTQUQ\KCNGP 8GTJCNVGPU KO -KPFGUCNVGT \W
GTOÑINKEJGP
7O LGFQEJ FKG #MVWCNIGPGUG RTQUQ\KCNGT *CPFNWPIGP XQTCWU\WUCIGP KUV FGT
'PVYKEMNWPIUUVCPF GKPGU-KPFGU CNNGKPPKEJVJKPTGKEJGPF8KGNOGJTYKTF FCU8GTJCNVGPXQP
-KPFGTP YKG CWEJ 'TYCEJUGPGP FWTEJ GKPG 8KGN\CJN UKVWCVKQPU WPF RGTUQPGPURG\KHKUEJGT
&GVGTOKPCPVGP GPVUEJGKFGPF 
OKVDGUVKOOV 1D WPF KPYKGHGTP UKEJ FKG $GFGWVWPI FKGUGT
$GFKPIWPIGP KO 8GTNCWH FGT 'PVYKEMNWPI XGT¼PFGTV YKTF GDGPHCNNU CPJCPF XGTUEJKGFGPGT
(QTUEJWPIUGTIGDPKUUGVJGOCVKUEJCWHIGITKHHGP
7O LGFQEJ FKG #MVWCNIGPGUG RTQUQ\KCNGT *CPFNWPIGP XQTCWU\WUCIGP KUV FGT





-KPFGTP YKG CWEJ 'TYCEJUGPGP FWTEJ GKPG 8KGN\CJN UKVWCVKQPU WPF RGTUQPGPURG\KHKUEJGT
&GVGTOKPCPVGP GPVUEJGKFGPF 
OKVDGUVKOOV 1D WPF KPYKGHGTP UKEJ FKG $GFGWVWPI FKGUGT
$GFKPIWPIGP KO 8GTNCWH FGT 'PVYKEMNWPI XGT¼PFGTV YKTF GDGPHCNNU CPJCPF XGTUEJKGFGPGT
(QTUEJWPIUGTIGDPKUUGVJGOCVKUEJCWHIGITKHHGP
 1PVQIGPGUGRTQUQ\KCNGP8GTJCNVGPU
#NU 8QTN¼WHGT RTQUQ\KCNGP 8GTJCNVGPU KO YGKVGUVGP 5KPPG IGNVGP FKG GTUVGP CHHGMVKXGP
4GCMVKQPGP GKPGU 5¼WINKPIU CWH UGKPG UQ\KCNG 7OIGDWPI &CTWPVGT H¼NNV RCTCNNGN \WT




$GTGKVU KO .CWHG FGU GTUVGP .GDGPULCJTGU MQPPVGP <CJP9CZNGT WPF -QNNGIGP GTUVG
DGM×OOGTVG4GCMVKQPGPCWHFCUPCV×TNKEJGQFGT UKOWNKGTVG.GKFCPFGTGTXGT\GKEJPGP
<CJP




-KPF UEJNKG²NKEJ H¼JKI CWH FKG 0QVNCIG CPFGTGT 2GTUQPGP OKV RTQUQ\KCNGO 8GTJCNVGP
GKP\WIGJGP 





6TÑUVGP *GNHGP 6GKNGP OKV FGO 'PFG FGU \YGKVGP .GDGPULCJTU

'NUPGT2CWGP  5 7NTKEJ 5EJOKFV&GPVGT  TGU×OKGTV FKG 'PVYKEMNWPI KP FKGUGO
<GKVHGPUVGTHQNIGPFGTOC²GPœ/KV\YGK,CJTGPDTKPIGP-KPFGTFGTNGKFGPFGP2GTUQP1DLGMVG





#PITKHH H×JTGP MÑPPGP $KUEJQH-ÑJNGT 
  JGDV CNU 7TUCEJG FGT TCUCPVGP
'PVYKEMNWPI KPPGTJCND FKGUGU #NVGTU XQT CNNGO FKG (¼JKIMGKV \WT 7PVGTUEJGKFWPI \YKUEJGP
FGO 5GNDUV WPF CPFGTGP JGTXQT WPF UKGJV FKGUG CNU 8QTDGFKPIWPI OKVH×JNGPFRTQUQ\KCNGT
8GTJCNVGPUYGKUGP
XINJKGT\WCWEJFKG#PU¼V\G\WT6JGQT[QH/KPF\$ KP$KUEJQH-ÑJNGT
 5  'NUPGT2CWGP  5  +P GKPGT7PVGTUWEJWPI XQP  DKU 
OQPCVKIGP -KPFGTP MQPPVG UKG GKPGP FGWVNKEJGP <WUCOOGPJCPI \YKUEJGP FGO 5GNDUV
'TMGPPGP KO 5RKGIGN 





$KUEJQH-ÑJNGT  5  7NKEJ JKPIGIGP DGVQPV
KPPGTJCND FKGUGT 2JCUG XQT CNNGO FKG 'PVYKEMNWPI FKOGPV¼TGT 5MTKRVG WPF 5EJGOCVC \WO
<WUCOOGPJCPI XQP XGTICPIGPGP 'TGKIPKUUGP WPF FCOKV GKPJGTIGJGPFGP 'OQVKQPGP 
XIN











TGCIKGTGP +O #NVGT XQP  /QPCVGP HCPFGP UKEJ DGTGKVU \CJNTGKEJG (QTOGP RTQUQ\KCNGP
8GTJCNVGPU &GPPQEJ UKPF -KPFGT FKGUGU #NVGTU PQEJ PKEJV KP FGT .CIG FGP GOQVKQPCNGP
<WUVCPF WPF FKG 5KEJVYGKUG KJTGU )GIGP×DGTU GKPFGWVKI \W GTMGPPGP &KGU UEJN¼IV UKEJ
DGKURKGNUYGKUGKPFGT#TVFGU6TÑUVGPUPKGFGTYGPPFCU-NGKPMKPFGKPGTVTCWTKIGP2GTUQPUGKP
5RKGN\GWITGKEJVYGNEJGUKJOUGKPGTUGKVUKPGKPGTXGTINGKEJDCTGP5KVWCVKQPJGNHGPMÑPPVG
6TQV\ FGT 7PVGTUEJKGFG KP FGT 'TMN¼TWPI  FKG IGPCPPVGP /ÑINKEJMGKVGP UEJNKG²GP UKEJ






7PVGTUWEJWPIGP \WT YGKVGTGP 'PVYKEMNWPI FGT \WP¼EJUV GJGT WPKXGTUGNNGP MKPFNKEJGP
4GCMVKQPUHQTOGP GTDTCEJVGP FKXGTIKGTGPFG 'TIGDPKUUG 5Q MQPPVGP GKPKIG 7PVGTUWEJWPIGP
GKPGYGKVGTG<WPCJOGRTQUQ\KCNGT8GTJCNVGPUYGKUGP×DGTFKGGTUVGP.GDGPULCJTGPCEJYGKUGP

'KPGP ¯DGTDNKEM ×DGT FKG XQTYKGIGPF CPINQCOGTKMCPKUEJGP 5VWFKGP IGDGP WC $KGTJQHH
 5VCWD &CTWPVGT H¼NNV GKPG WOHCPITGKEJG/GVCCPCN[UG FGT \W FKGUGO<GKVRWPMV



















+P GKPG CPFGTG 4KEJVWPI YGKUGP FKG 'TIGDPKUUG XQP *C[ 
 &KGUG NCUUGP CWH GKPG
5RG\KCNKUKGTWPIRTQUQ\KCNGT8GTJCNVGPUYGKUGPKP#DJ¼PIKIMGKVFGTKPFKXKFWGNNGP5Q\KCNKUCVKQP
UEJNKG²GP +PHQNIGFGUUGP RQUVWNKGTV GT GKPG #DPCJOG RTQUQ\KCNGT 8GTJCNVGPUYGKUGP GVYC CD










2JCUG  +P FGT UR¼VGP-KPFJGKV WPF ,WIGPF UGV\VGP UKEJ2GTUÑPNKEJMGKVU WPF)GUEJNGEJVU
WPVGTUEJKGFGFWTEJ
&KG 'TIGDPKUUG GKPGT XQP 5VCWD 
 \KV PCEJ $CT6CN GV CN  5 
XGTÑHHGPVNKEJVGP5VWFKGYGKUGPGDGPHCNNUCWHGKPG#DPCJOGRTQUQ\KCNGT8GTJCNVGPUYGKUGPJKP
CNNGTFKPIUGTUV\WGKPGOUR¼VGTGP<GKVRWPMVKO'PVYKEMNWPIUXGTNCWH$GKGKPGT5VKEJRTQDGXQP
×DGT  -KPFGTP XQO -KPFGTICTVGP DKU \WT  -NCUUG HCPF UKEJ UQYQJN DGK FGP L×PIUVGP

 CNU CWEJ DGK FGP ¼NVGUVGP 
 -KPFGTP FCU IGTKPIUVG #WUOC² CP *KNHGNGKUVWPI KP
CMWVGP0QVUKVWCVKQPGP*KPIGIGPQHHGPDCTVGUKEJDGKFGP<YGKVWPF8KGTVMN¼UUNGTPOKV×DGT
 GKPG $N×VG\GKV FGT *KNHGNGKUVWPIGP $KGTJQHH 














 Ő2GTUQP 5KVWCVKQP +PVGTCMVKQPŎ FKUMWVKGTV <WP¼EJUV YGTFGP LGFQEJ GKPKIG TGNGXCPVG
#PU¼V\G \WT MQIPKVKXGP WPF CHHGMVKXGP 'PVYKEMNWPI DGVTCEJVGV YGNEJGP GKP ITQ²GT
5VGNNGPYGTVKOYKUUGPUEJCHVNKEJGP&KUMWTU\WMQOOV
 5Q\KQMQIPKVKXG'PVYKEMNWPIUDGFKPIWPIGP
2TQUQ\KCNGU 8GTJCNVGP UGV\V XQTCWU FCUU FKG 0QVNCIG QFGT FKG $GF×THPKUUG GKPGT CPFGTGP
2GTUQPUQYKGFGTGP5KEJVYGKUGWPF)GH×JNGTKEJVKIYCJTIGPQOOGPWPFKPVGTRTGVKGTVYGTFGP
*KP\W MQOOV GKPG'KPUEJ¼V\WPI QD WPFYKG IGJQNHGPYGTFGP MCPP&GO\WHQNIG GTHQTFGTV
GTHQNITGKEJGU RTQUQ\KCNGU *CPFGNP OGJTGTG MQIPKVKXG 2TQ\GUUG œ9CJTPGJOGP $GWTVGKNGP
2TQDNGONÑUGP WPF FCU (¼NNGP XQP 'PVUEJGKFWPIGPő 





WPF 'ORCVJKG YGKVGT QDGP DGTGKVU CWUH×JTNKEJ GTÑTVGTV YWTFGP UQNN PWP FGT 'KPHNWUU
OQTCNKUEJGT 7TVGKNUH¼JKIMGKV CWH FCU RTQUQ\KCNG *CPFGNP XQP -KPFGTP CPJCPF GKPKIGT
CWHUEJNWUUTGKEJGT5VWFKGPCPCN[UKGTVYGTFGP
#WH FKG ITWPFUV¼PFKIGP 6JGQTKGP \WT MQIPKVKXGP 'PVYKEMNWPI XQP 2KCIGV 
 1TKIKPCN
 WPF \WT /QTCNGPVYKEMNWPI XQP -QJNDGTI 
 OÑEJVG KEJ CP FKGUGT 5VGNNG PKEJV
YGKVGTGKPIGJGP5VCVVFGUUGPHQNIV\WP¼EJUVGKPXQPFGT(QTUEJWPIUITWRRGWO$CT6CN

5   GDGPHCNNU KP FGT 6TCFKVKQP FGT MQIPKVKXGP 'PVYKEMNWPIURU[EJQNQIKG Ō
XQTIGUEJNCIGPGU 'PVYKEMNWPIUOQFGNN YGNEJGU FGP <WUCOOGPJCPI XQP OQTCNKUEJ




• 'KPXGTUV¼PFPKU OKV FGT #PQTFPWPI GKPGT #WVQTKV¼V -KPF JKNHV WO 9WPUEJ QFGT
#PQTFPWPIGKPGT#WVQTKV¼V\WIGP×IGP









• #NNIGOGKPG4G\KRTQ\KV¼V)GJQNHGPYKTF KO)NCWDGP CP GKP UGNDUVTGIWNCVKXGU TG\KRTQMGU
5[UVGO







OKIJVDG VJG UCOGCETQUUXCTKQWU CIGU VJGOQVKXGU HQT VJG CEV EJCPIG CPFCU C TGUWNV VJG
EQPFKVKQPUWPFGTYJKEJVJGKPFKXKFWCNECTTKGUQWVJGNRKPIDGJCXKQTXCT[Œ
$CT6CNGVCN
5  ,G L×PIGT FKG -KPFGT YCTGP FGUVQ GJGT VGKNVGP UKG WPVGT FGT $GFKPIWPI GKPGU
'KPXGTUV¼PFPKUUGUOKV MQPMTGVGT $GNQJPWPI 
5VWHG  ¼NVGTG-KPFGT JKPIGIGP PCPPVGP GJGT
PQTOCVKXG WPF CNVTWKUVKUEJG/QVKXG WPF VGKNVGP WPVGT GPVURTGEJGPFGP $GFKPIWPIGP 
5VWHG 
WPF  ¯DGTTCUEJGPFGTYGKUG JCPFGNVG FGT )TQ²VGKN CNNGT #NVGTUITWRRGP LGFQEJ WPVGT FGT
$GFKPIWPI FGU 'KPXGTUV¼PFPKUUGU 
5VWHG  &KG (QTUEJWPIUITWRRG KPVGTRTGVKGTVG FKGUG





YGTFGP MQPPVG FCUU -KPFGT KP WPIGYQJPVGP 7OIGDWPIGP #PIUV XQT OÑINKEJGP
'PVV¼WUEJWPIGP FWTEJ PKEJV CPIGOGUUGPGU 8GTJCNVGP JCDGP QDYQJN UKG FKG 4GIGNP H×T
RCUUGPFGU8GTJCNVGPDGTGKVUIGNGTPVJCDGP
+PVGTGUUCPVG'TIGDPKUUGGTDTCEJVG\WFGOGKPGYGKVGTG7PVGTUWEJWPIYGNEJGFGT-N¼TWPIXQP
9GEJUGNDG\KGJWPIGP \YKUEJGP OQTCNKUEJGO 7TVGKN 'ORCVJKG WPF RTQUQ\KCNGO 8GTJCNVGP
PCEJIKPI&KG#WUYGTVWPIFGTUKGDGP,CJTGCPFCWGTPFGP.CPI\GKVUVWFKGXQP'KUGPDGTIGVCN
GTICD GKPG #DPCJOG JGFQPKUVKUEJGT $GIT×PFWPIGP H×T JKNHTGKEJGU 8GTJCNVGP OKV
\WPGJOGPFGO #NVGT UQYKG GKPGP *ÑJGRWPMV FGT DGF×THPKUQTKGPVKGTVGP #TIWOGPVCVKQPGP





TGNGXCPVGT H×T FKG#WU×DWPIRTQUQ\KCNGT8GTJCNVGPUYGKUGP 
2WTTOCPP8KGFGP\  5 

9GPKIGT NKPGCT UKPF FKG 'TIGDPKUUG XQP *CNKUEJ 




FCU *GNHGP DGK #EJVL¼JTKIGP GKPGP UEJYCEJ RQUKVKXGP WPF CD PGWP ,CJTGP UQICT GKPGP
PGICVKXGP 'KPHNWUU 
XIN FKGU 5  9KG DGK FGP QDGP DGUEJTKGDGPGP
GPVYKEMNWPIUURG\KHKUEJGP7PVGTUWEJWPIUGTIGDPKUUGPMCPPCWEJFKGUGU'TIGDPKUFCJKPIGJGPF
KPVGTRTGVKGTVYGTFGPFCUUCPCNQI\WTRQUKVKXGP9KTMWPIFGTŐGICNKV¼TMQQRGTCVKXGPŎ/QTCNCWH
5QNKFCTKV¼V WPF *KNHGXGTJCNVGP GKP (QTVUEJTGKVGP FGT /QTCNGPVYKEMNWPI CWEJ \W GKPGT
\WPGJOGPFGP$GT×EMUKEJVKIWPIFGT+PVGPVKQPH×JTV
&KG GORKTKUEJG 'XKFGP\ URTKEJV CNUQ GKPFGWVKI H×T GKPGP <WUCOOGPJCPI \YKUEJGP GKPGO
CPUVGKIGPFGP /QTCNPKXGCW WPF RTQUQ\KCNGO 8GTJCNVGP CWEJ YGPP FKGUGT UKEJ KP




.CPIG <GKV YCT KP FGT 5Q\KCNRU[EJQNQIKG FKG #WHHCUUWPI XQTJGTTUEJGPF FCUU UQ\KCNGU
8GTJCNVGP YGPKIGT XQP ×DGTFCWGTPFGP 2GTUÑPNKEJMGKVUGKIGPUEJCHVGP DGUVKOOV KUV UQPFGTP
GJGTXQPFGTCMVWGNNGP5KVWCVKQP KPFGTUKEJFCU +PFKXKFWWODGHKPFGV'KP)TWPFH×TUQNEJG




UV¼TMGT FKG UKVWCVKQPUDG\QIGPGP *KPYGKUTGK\G UKPF FGUVQ WPYCJTUEJGKPNKEJGT KUV GU FCUU
8GTCPNCIWPIGP\WO6TCIGPMQOOGP
'U N¼UUV UKEJ MQPUVCVKGTGP FCUU GKP )TQ²VGKN FGT GORKTKUEJGP 'XKFGP\ H×T GKPGP MNCTGP
<WUCOOGPJCPI\YKUEJGPDGUVKOOVGP5KVWCVKQPUOGTMOCNGPWPFFGT#WUH×JTWPIRTQUQ\KCNGT









FCUU FKG VCVU¼EJNKEJG 0QVYGPFKIMGKV FGT *KNHG PKEJV CNU UQNEJG GTUEJGKPV 'KPG CPFGTG
/ÑINKEJMGKV H×T FCU UGNVGPGTG *GNHGP MÑPPVG FKG 8GTJCNVGPUWPUKEJGTJGKV KP #PYGUGPJGKV
CPFGTGT UGKP 5R¼VGUVGPU UGKV FGO XKGN \KVKGTVGP5COCTKVGT'ZRGTKOGPV 
&CTNG[$CVUQP 
IKNV CWEJ FGT PGICVKXG 'KPHNWUU XQP 5VTGUU <GKVFTWEM WPF GKIGPGT $GNCUVWPI CWH FKG
*KNHUDGTGKVUEJCHV CNU IGUKEJGTV 6TQV\ FGT KPVGPUKXGP#WUGKPCPFGTUGV\WPIOKV FGO)NGKEJPKU
FGU DCTOJGT\KIGP5COCTKVGTU JCNHGP FKGLGPKIGP6JGQNQIKGUVWFGPVGP CO UGNVGPUVGP FKG WPVGT





MQPPVGP GPVURTGEJGPF HGUVUVGNNGP FCUU -KPFGT œUKIPKHKMCPV J¼WHKIGT GKPG RTQUQ\KCNG
*CPFNWPIUGORHGJNWPI CWUURTCEJGP YGPP FGT 'ORH¼PIGT UEJWNFNQU L×PIGT WPF XGTVTCWVGT
YCTYGPPGTCWEJUEJQPGKPOCNIGJQNHGPJCVVGWPFYGPPGTGKPGPITQ²GP5EJCFGPGTNKVVGP
JCVVGő 
 5 /KV #WUPCJOG FGT 8GTVTCWVJGKV PCJO FKG 4GNGXCP\ CNNGT (CMVQTGP
×DGTFKGU OKV FGO #NVGT \W &KG 'TIGDPKUUG DGUV¼VKIGP CWEJ FCU QDGP DGUEJTKGDGPG
'PVYKEMNWPIUOQFGNN XQP *C[ 
 YQPCEJ PCEJ FGO \YGKVGP .GDGPULCJT PGDGP
HÑTFGTNKEJGPCWEJJGOOGPFG/GEJCPKUOGPYKTMUCOYGTFGP
5R¼VGUVGPU UGKV FGP GT ,CJTGP IGNCPI GU FGT(QTUEJWPIXGTOGJTV UQ\KCNGU8GTJCNVGP CWEJ
FWTEJ FCU <WUCOOGPYKTMGP XQP UKVWCVKQPU WPF RGTUQPGPDG\QIGPGP (CMVQTGP \W GTMN¼TGP
+PPGTJCND FKGUGU KPVGTCMVKQPKUVKUEJGP 2CTCFKIOCU GPVUVCPFGP WPF GPVUVGJGP DKU JGWVG
\CJNTGKEJG 7PVGTUWEJWPIGP FKG UKEJ FGT #WHMN¼TWPI FKGUGU <WUCOOGPURKGNU XGTUEJTKGDGP




\$ 5VCWD 5EJOKVV GV CN  GKPGT2GTUQP CNU DGFGWVGPFG RGTUQPCNG'KPHN×UUG CWH
RTQUQ\KCNGU8GTJCNVGPCWHIG\GKIVYGTFGP5QMQPPVGDGTGKVUOGJTHCEJPCEJIGYKGUGPYGTFGP
FCUU RQUKVKXG 5VKOOWPIGP FKG <WI¼PINKEJMGKV GTJÑJGP WPF UKEJ UQOKV HÑTFGTNKEJ CWH FCU
*KNHGXGTJCNVGPCWUYKTMGP
XIN<QTPGOCPP5'KPYGPKIGTMNCTGT<WUCOOGPJCPI
GTICD UKEJ CNNGTFKPIU DGK UEJNGEJVGP 5VKOOWPIGP 
XIN 'KUGPDGTI/WUUGP  FC
*KNHGJCPFNWPIGPCWEJCNU/ÑINKEJMGKVFGT5VKOOWPIUGTJÑJWPIIGPWV\VYGTFGPMÑPPGP
+PYKGHGTP UKEJ FCU )GUEJNGEJV CWH FKG *¼WHKIMGKV XQP *KNHGXGTJCNVGP CWUYKTMV KUV DKUNCPI
WOUVTKVVGP5QMQPPVGPGKPKIG5VWFKGPGKPGVGPFGP\KGNNJÑJGTG*KNHUDGTGKVUEJCHVDGK/¼FEJGP
HGUVUVGNNGP 







 .CVCPÃ&CDDU  \KV PCEJ $KGTJQHH  &KG 7PVGTUEJKGFG UEJGKPGP XQT CNNGO
FWTEJ FKG XGTUEJKGFGPGP 'THCUUWPIUOGVJQFGP XGTWTUCEJV WPF MÑPPGP FCJKPIGJGPF
KPVGTRTGVKGTV YGTFGP FCUU YGPKIGT SWCPVKVCVKXG CNU SWCNKVCVKXG &KHHGTGP\GP FGT *KNHG
GTHQTFGTPFGP5KVWCVKQPGPVUEJGKFGPFUKPFœ/¼PPGTUKPFKPUDGUQPFGTGFCPPJKNHUDGTGKVGTYGPP
FGT *KNHGGORH¼PIGT GKP (TGOFGT KUV OGJTGTG 2GTUQPGP CPYGUGPF UKPF QFGT KPUVTWOGPVGNNG
(¼JKIMGKVGPD\Y+PVGTXGPVKQPGPKP0QVUKVWCVKQPGPIGHTCIVUKPFő
<QTPGOCPP5
(TCWGP JKPIGIGP GTYGKUGP UKEJ KP CPFGTGP &QO¼PGP CNU DGUQPFGTU JKNHUDGTGKV YCU WPVGT





5OCNN5CXKP9KNNKCOU  \KV PCEJ <QTPGOCPP  5  /¼FEJGP IGY¼JTVGP GJGT
XGTDCNG*KNHGY¼JTGPF ,WPIGP UKEJ GJGT KPUVTWOGPVGNN WPFRJ[UKUEJJKNHUDGTGKV \GKIVGP#NU
'TMN¼TWPIGKIPGPUKEJPGDGP)GUEJNGEJVUUVGTGQV[RGP
œPKOOFKEJXQT(TGOFGPKP#EJVőQFGT
œ\GKIG/WV WPF %QWTCIGő CWEJ DKQNQIKUEJG 7PVGTUEJKGFG 
\$ MÑTRGTNKEJG 5V¼TMG #WEJ
5GNDUVDGYWUUVUGKP WPF-QORGVGP\ UKPF TGNGXCPVG&GVGTOKPCPVGP UEJNKG²NKEJ UGV\V*KNHG GKP
IGYKUUGU /C² CP +PKVKCVKXG WPF 8GTVTCWGP KP FKG GKIGPGP (¼JKIMGKVGP XQTCWU 
XIN
5KNDGTGKUGP5EJWJNGT  5EJPGKFGT WPF *CUUGNJQTP DGUEJTGKDGP FT×DGT JKPCWU FCU
MQQRGTCVKXG 5RKGN CNU YKEJVKIGP 'KPHNWUUHCMVQT CWH FKG 'PVYKEMNWPI RTQUQ\KCNGP 8GTJCNVGPU
WPF DGTWHGP UKEJ CWH 5VWFKGP FKG H×T /¼FEJGP GKP JÑJGTGU 'PICIGOGPV KP MQQRGTCVKXG
5RKGNHQTOGP HGUVUVGNNGP MQPPVGP Y¼JTGPF FKGUG DGK ,WPIGP JÑJGTG 9GTVG KO 'KP\GNURKGN
GTICDGP
5EJPGKFGT*CUUGNJQTP5
5VWFKGP FKG XQP GKPGT RTQUQ\KCNGP QFGT CNVTWKUVKUEJGP 2GTUÑPNKEJMGKV CWUIGJGP GTDTCEJVGP
×DGTFKGU $GYGKUG H×T GKPG DGCEJVNKEJG 5VCDKNKV¼V KPVGTKPFKXKFWGNNGT 7PVGTUEJKGFG KO
RTQUQ\KCNGP8GTJCNVGP 
#OCVQ  'KUGPDGTI  \KV PCEJ$KGTJQHH &GT#PUCV\
FGT ŐRTQUQ\KCNGP 2GTUÑPNKEJMGKVŎ GKP 8GTUWEJ 5KVWCVKQP WPF 2GTUÑPNKEJMGKV KP FKG
8GTJCNVGPUCMVKXKGTWPI OKV GKP\WDTKPIGP YWTFG XQP 5VCWD 
 XQTIGUEJNCIGP WPF
YGKVGTGPVYKEMGNV 





5KVWCVKQPGP KPVGTRTGVKGTV YGTFGP &CT×DGT JKPCWU MÑPPGP XGTUEJKGFGPG 5KVWCVKQPGP LGYGKNU
WPVGTUEJKGFNKEJG WPF IGIGDGPGPHCNNU OGJTGTG <KGNG CMVKXKGTGP YGNEJG MQODKPKGTV YGTFGP







#WEJ $KGTJQHH UEJNWUUHQNIGTV CWU GKIGPGP WPF \KVKGTVGP 7PVGTUWEJWPIGP FCUU OCP œFCXQP
CWUIGJGP 
OWUU FCUU FKG 2GTUÑPNKEJMGKV FGT /GPUEJGP GKPGP U[UVGOCVKUEJGP WPF
DGFGWVUCOGP 'KPHNWUU CWH KJTG *KNHUDGTGKVUEJCHV CWU×DVő 
$KGTJQHH  5  +P GKPGO
*CPFNWPIUOQFGNN FGT RTQUQ\KCNGP 2GTUÑPNKEJMGKV WPVGTUEJGKFGV GT \YKUEJGP RTQZKOCNGP
/GTMOCNGP 
-QPVTQNN×DGT\GWIWPI /QVKXCVKQP KPUVTWOGPVGNNG *CPFNWPIUDGTGKVUEJCHV FKG
GKPGP FKTGMVGP 'KPHNWUU CWH FKG *KNHUDGTGKVUEJCHV CWU×DGP WPF FKUVCNGP /GTMOCNGP 
WC
5GNDUVMQPVTQNNG9QJNDGHKPFGP5Q\KCDKNKV¼V'ORCVJKG(¼JKIMGKVGPFKGUKEJXGTOKVVGNV×DGT
CPFGTG/GTMOCNGCWUYKTMGP'ORCVJKGDG\KGJVGTFCDGK CWHDGKFGP5GKVGPGKP KPFGOGT UKG
CWEJCNUOQVKXCVKQPCNG9KTMWPIDGT×EMUKEJVKIV
 (COKNKG5EJWNG)NGKEJCNVTKIGWPFFGTGP$GFGWVWPIH×TRTQUQ\KCNGU8GTJCNVGP
9KG KO -QPVGZV FGT #IITGUUKQPUIGPGUG DGTGKVU CWUH×JTNKEJ FCTIGUVGNNV YWTFG URKGNGP FKG
XGTUEJKGFGPGP 5Q\KCNKUCVKQPUCIGPVGP GKPG JGTCWUTCIGPFG 4QNNG DGK FGT 'PVYKEMNWPI XQP
8GTJCNVGP *¼WHKI YKTF FCXQP CWUIGICPIGP FCUU UQNEJG 'KPHN×UUG FKG RTQUQ\KCNG
'KPUVGNNWPIGPWPF8GTJCNVGPUYGKUGPHÑTFGTPCWEJFGT2T¼XGPVKQPXQP)GYCNVWPF#IITGUUKQP
FKGPNKEJ UKPF +O(QNIGPFGP UQNNGP GKPKIG7PVGTUWEJWPIGP CPIGH×JTVYGTFGP FKG*KPYGKUG
CWH FKG $GFGWVWPI XQP (COKNKG 5EJWNG WPF )NGKEJCNVTKIGP H×T FKG 'PVYKEMNWPI RTQ WPF
CPVKUQ\KCNGT8GTJCNVGPUYGKUGPIGDGP
'KP(QTUEJWPIU\YGKIFGTYKEJVKIG$GKVT¼IGKPUDGUQPFGTGH×TFKGDCUCNGP'KIGPUEJCHVGPIKDV
FKG GKPG 'PVYKEMNWPI GKPGT GJGT RTQUQ\KCNGP QFGT CIITGUUKXGP 2GTUÑPNKEJMGKV DGGKPHNWUUGP
MÑPPGP KUV FKG$KPFWPIUHQTUEJWPI œ&WTEJ GKPG UKEJGTG'NVGTP-KPF$KPFWPI KP FGP GTUVGP
.GDGPULCJTGP YKTF FKG $CUKU FCH×T IGUEJCHHGP UR¼VGT UGNDUV GKIGPG 8GTN¼UUNKEJMGKV \W
GPVYKEMGNP WPF8GTUV¼PFPKU WPF1HHGPJGKV \W \GKIGP YGPP CPFGTG <WYGPFWPI QFGT *KNHG
DGPÑVKIGPő 
<QTPGOCP  5  &GOIGIGP×DGT KUV GKPG WPUKEJGTG $KPFWPI YKG QDGP
CWUH×JTNKEJ FCTIGUVGNNV +PFKMCVQT H×T FKG UR¼VGTG 6GPFGP\ \WT UQ\KCNGP +UQNCVKQP WPF
(GKPFUGNKIMGKV IGIGP×DGT CPFGTGP 
XIN 6WTPGT  'U MCPP CNUQ FCXQP CWUIGICPIGP
YGTFGPFCUUFKG9GKEJGPGKPGTRTQD\Y CPVKUQ\KCNGP'PVYKEMNWPIDGTGKVUFWTEJFKG HT×JG







NKGIGP KO )GIGPUCV\ \WT #IITGUUKQP PWT YGPKIG 5VWFKGP XQT &GPPQEJ MQPPVG DGTGKVU XQT
GVYC,CJTGPGKPRQUKVKXGT<WUCOOGPJCPI\YKUEJGP8QTUEJWNMKPFGTPFKGUKEJKJTGP2GGTU
IGIGP×DGT RTQUQ\KCN XGTJKGNVGP WPF GKPGO CWVQTKVCVKXGP 'T\KGJWPIUUVKN  KJTGT 'NVGTP
HGUVIGUVGNNVYGTFGP  
$CWOTKPF   \KV PCEJ4QVJ  <W UR¼VGTGP <GKVRWPMVGP
WPF KP XGTUEJKGFGPGP 5GVVKPIU MQPPVGP XGTINGKEJDCTG 'TIGDPKUOWUVGT TGRTQFW\KGTV YGTFGP

\$'KUGPDGTI GV CN *CUVKPIU GV CN  \KV PCEJ4QVJ #WEJ5VCWD 

RQUVWNKGTV FKG 'T\KGJWPI CNU GKPGP DGFGWVGPFGP 'KPHNWUUHCMVQT CWH FKG 2TQUQ\KCNKV¼V XQP
*GTCPYCEJUGPFGP WPF UGV\V FGT CWUH×JTNKEJGP #WUGKPCPFGTUGV\WPI OKV FGP #WUYKTMWPIGP
GNVGTNKEJGT9¼TOGWPF-QPVTQNNGGKPG&KUMWUUKQPXGTUEJKGFGPGT'T\KGJWPIUUVKNGXQTCP
œ$GUVKOOVG 'T\KGJWPIURTCMVKMGP =? MÑPPGP RTQUQ\KCNG 8GTJCNVGPUYGKUGP
RTQUQ\KCNG 9GTVG WPF GKP )GH×JN FGT 8GTCPVYQTVWPI IGIGP×DGT CPFGTGP
DGI×PUVKIGP9GKVGTMÑPPGPOCPEJG'T\KGJWPIURTCMVKMGP\WHTGWPFNKEJGPRQUKVKXGP





FGT 'T\KGJWPI \WT 5GNDUVMQPVTQNNG WPF 'KIGPKPKVKCVKXG 5QYQJN \W UVTGPIG -QPVTQNNG FKG
KPUDGUQPFGTG KO (CNNG MÑTRGTNKEJ CIITGUUKXGT -QPVTQNNOC²PCJOGP GJGT \W CIITGUUKXGO
8GTJCNVGP H×JTV CNU CWEJ GKPG .CKUUG\HCKTG*CNVWPI FGT 'NVGTP DGUEJTGKDV GT JKGTH×T CNU
JKPFGTNKEJ 
XIN FTU 5  UKGJG CWEJ  Ő#IITGUUKQPUHGNF (COKNKGŎ <WT
7PVGTOCWGTWPI UGKPGT #PPCJOGP DGUEJTGKDV GT FKG DGKFGP QDGP IGPCPPVGP 5VWFKGP
$CWOTKPFU 
  FKG GKPGP UKIPKHKMCPVGP <WUCOOGPJCPI \YKUEJGP GKPGO
CWVQTKVCVKXGP 'T\KGJWPIUUVKN WPF HTGWPFNKEJ MQQRGTCVKXGP ,WPIGP GTDTCEJVGP #WEJ DGK
/¼FEJGP FKG GKPGP CWVQTKVCVKXGP 'T\KGJWPIUUVKN GTHWJTGP \GKEJPGVG UKEJ FKGUGT 6TGPF \W
XGTUV¼TMVGO RTQUQ\KCNGO 8GTJCNVGP CD YGPP CWEJ PKEJV UKIPKHKMCPV #WVQTKV¼TG 'NVGTP
JKPIGIGP JCVVGP GJGT HGKPFUGNKIG WPF TGUKUVGPVG 5ÑJPG Y¼JTGPF GKP RGTOKUUKXGT
'T\KGJWPIUUVKN UKEJ UVGKIGTPF CWH FKG *GTTUEJU×EJVKIMGKV KJTGT 5ÑJPG CWUYKTMVG 5VCWD
MQPUVCVKGTV FCUU GKP IGYKUUGT)TCF FGT-QPVTQNNG PQVYGPFKI KUV WO GKPGP4CJOGP H×T FKG
UGNDUV¼PFKIG 'TRTQDWPI XGTUEJKGFGPGT 8GTJCNVGPUYGKUGP \W IGDGP \W UVTGPIG -QPVTQNNG
LGFQEJ DKTIV WC FKG )GHCJT 4GCMVCP\ 
#WHNGJPWPI JGTXQT\WTWHGP WPF UQOKV \W GKPGT








\$ *QHHOCPP  7NKEJ GV CN  +PFWMVKXG
'T\KGJWPIURTCMVKMGPYKTMGP UKEJ FGOPCEJ ×DGT #TIWOGPVCVKQP WPF FCU 8GTYGKUGP CWH FKG
YGEJUGNUGKVKIGP -QPUGSWGP\GP XQP 8GTJCNVGP CWH 'ORCVJKG WPF FKG +PVGTPCNKUKGTWPI
RTQUQ\KCNGT/QVKXCVKQPCWU
9¼TOG WPF <WPGKIWPI YKTMGP UKEJ GDGPHCNNU KP OGJTHCEJGT *KPUKEJV RQUKVKX CWH FKG
'PVYKEMNWPI FGU5Q\KCNXGTJCNVGPU CWU0CEJ5VCWD 
 5  GTOÑINKEJGP UKG WC
FKG 'PVYKEMNWPI XQP 5GNDUVDGYWUUVUGKP WPF GKPGT RQUKVKXGP )TWPFJCNVWPI YCU UQYQJN
DGFGWVUCOH×TFKG)GPGUGRTQUMTKRVKXGTOQTCNKUEJGT9GTVGWPFFGTGP7OUGV\WPICNUCWEJH×T
FKG 'PVYKEMNWPI RT¼UMTKRVKXGT OQTCNKUEJGT 9GTVG WPF GKPGT RTQUQ\KCNGP 1TKGPVKGTWPI KUV
5EJOKFV&GPVGT 
 MQOOV DGK GKPGT 4GEJGTEJG CPFGTGT 7PVGTUWEJWPIGP \W GKPGO
XGTINGKEJDCTGP4GU×OGGœ9GFGTGKPGCWVQTKV¼TGPQEJGKPG.CKUUG\HCKTG'T\KGJWPIUQPFGTP
GJGT GKPG GOQVKQPCNG YCTOG MKPF\GPVTKGTVG CDGT CWEJ 8GTJCNVGPUUVCPFCTFU UGV\GPFG




'KP\WI KP FKG .GDGPUYGNV FGT -KPFGT GTJCNVGP UKPF UEJWNURG\KHKUEJG 7PVGTUWEJWPIGP \WO
RTQUQ\KCNGP 8GTJCNVGP DKUNCPI UGJT TCT  'KPG 5VWFKG KP FGT V[RKUEJG (QTOGP XQP
*KNHGXGTJCNVGP WPVGT 5EJ×NGT+PPGP GTJQDGP YWTFG MQPPVG UQYQJN KPHQTOCVKQPUDG\QIGPG
XGTDCNG +PUVTWMVKQPGP CNU CWEJ RU[EJQNQIKUEJG WPF GOQVKQPCNG 7PVGTUV×V\WPI UQYKG
KPUVTWOGPVGNNG 











KP )TWRRGP OKV 'T\KGJGT+PPGP FKG GKPGP YGPKIGT YCTOGP NGPMGPFGP 7OICPIUUVKN
XGTYKTMNKEJGPő 
-KGPDCWO 5 'KPG7PVGTUWEJWPIXQP$KTEJ WPF.CFF 
 5
 DGUV¼VKIV FKGUG 6JGUG 5KG MQPPVGP N¼PIUUEJPKVVNKEJ GKPG RQUKVKXG -QTTGNCVKQP FGU
RTQUQ\KCNGP 8GTJCNVGPU XQP (×PHGKPJCNDL¼JTKIGP OKV GKPGT FWTEJ 9¼TOG WPF QHHGPG








\$ %CRNCP*C[  5CPF[ WPF %QEJTCP 
 \KV PCEJ 4QVJ  H×JTGP FKG
5EJWNMNCUUG UQICT CNU YGUGPVNKEJGP 1TV FGU UQ\KCNGP .GTPGPU WPF FGU 'TYGTDU UQ\KCN
GOQVKQPCNGT(¼JKIMGKVGPWCOKVVGNU/QFGNN.GTPGPCP
0GDGPFGO.GJTGTXGTJCNVGPUKPFGULGFQEJKPUDGUQPFGTGFKG/KVUEJ×NGTWPF2GGTUFKGUKEJKO
-QPVGZV 5EJWNG CWH FGP 'TYGTD RTQUQ\KCNGT 8GTJCNVGPUYGKUGP CWUYKTMGP
)NGKEJCNVTKIGPDG\KGJWPIGP GTNCWDGP FKG 'THCJTWPI U[OOGVTKUEJGT 4G\KRTQ\KV¼V FKG H×T FKG





 PCEJ FGUUGP 'KPUEJ¼V\WPI TG\KRTQMGT #NVTWKUOWU \WP¼EJUV WPVGT
)NGKEJCNVTKIGP GPVUVGJV WPF UV×V\V OKV KJTGP 7PVGTUWEJWPIUGTIGDPKUUGP FKG DGUQPFGTG
4GNGXCP\FGT2GGTUDGKO'TYGTDRTQUQ\KCNGT8GTJCNVGPUYGKUGP+JTGT#WHHCUUWPIPCEJDKGVGV
FKG'NVGTP-KPF$G\KGJWPICWU\YGK)T×PFGPMCWO)GNGIGPJGKVH×TIGIGPUGKVKIG*KNHG#WU
FGT CU[OOGVTKUEJGP $G\KGJWPI TGUWNVKGTVGP PWT YGPKI )GNGIGPJGKVGP UKEJ FGP 'NVGTP
IGIGP×DGT CNVTWKUVKUEJ \W XGTJCNVGP WPF \WFGO UGK GU H×T FKG GPVYKEMNWPIUDGFKPIV
WPVGTNGIGPGP-KPFGTMCWOOÑINKEJFGP¯DGTNGIGPGP\WJGNHGP
XIN<QTPGOCPP5
*C[ GV CN 
 \KV PCEJ 4QVJ  UEJNWUUHQNIGTP CWU XGTINGKEJDCTGP7PVGTUWEJWPIGP
FCUU-KPFGTFKGCWH)TWPF KJTGT#IITGUUKXKV¼VXQPFGP2GGTUCWUIGUEJNQUUGPYGTFGPFCJGT




'U N¼UUV UKEJ CDUEJNKG²GPF HGUVJCNVGP FCUU FKG 'NVGTP CNU RTKO¼TG 5Q\KCNKUCVKQPUKPUVCP\
\YGKHGNUQJPG FKG $CUKU UQYQJN H×T RTQUQ\KCNG CNU CWEJ CIITGUUKXG 'KPUVGNNWPIGP WPF
8GTJCNVGPUYGKUGPFCTUVGNNGP&GPPQEJMCPPYKGGDGPHCNNUFGWVNKEJYWTFGGKPGRQUKVKXGWPF
YCTOG$G\KGJWPI\W'T\KGJGTPQFGT.GJTGTPCWEJYGUGPVNKEJ\WFGT'PVYKEMNWPIRTQUQ\KCNGP
8GTJCNVGPU DGKVTCIGP WPF PGICVKXG'KPHN×UUG IGIGDGPGPHCNNU CDHCPIGP +P FGT$G\KGJWPI \W
)NGKEJCNVTKIGP MÑPPGP FKG GPVUVCPFGPGP 6GPFGP\GP UKEJ UEJNKG²NKEJ DGUQPFGTU YKTMUCO \W
XKGNH¼NVKIGP(QTOGPRTQQFGT NGKFGTCWEJCPVKUQ\KCNGP8GTJCNVGPUYGKVGTGPVYKEMGNP1DYQJN
QFGT IGTCFG YGKN UQ XKGNG WPVGTUEJKGFNKEJG GKPHNWUUTGKEJG +PUVCP\GP FGT 5Q\KCNKUCVKQP





9GNEJG $GFGWVWPI FGT (ÑTFGTWPI RTQUQ\KCNGT 8GTJCNVGPUYGKUGP UEJNKG²NKEJ KO 5KPPG FGT
2T¼XGPVKQPXQP)GYCNV\WMQOOVUQNNKPFGPHQNIGPFGP#DUEJPKVVGPIGMN¼TVYGTFGP
 2TQUQ\KCNKV¼VXU#IITGUUKQP-QP\GRVWGNNGWPFGORKTKUEJG$GHWPFG
5QYQJN RTQUQ\KCNG CNU CWEJ CIITGUUKXG 8GTJCNVGPUYGKUGP UKPF UQ\KCNG 2J¼PQOGPG UKG
GPVUVGJGP KP FGT +PVGTCMVKQP #TV WPF +PVGPUKV¼V FGU 8GTJCNVGPU UKPF \WP¼EJUV XQP FGT
YCJTIGPQOOGPGP 5KVWCVKQP WPF KJTGT +PVGTRTGVCVKQP CDJ¼PIKI œ,GPUGKVU FKGUGT UKVWCVKXGP
$GFKPIWPIGPUKPFXQTCNNGOFKGXQTJCPFGPGP
QFGTHGJNGPFGPUQ\KCNGP-QORGVGP\GPUQYKG
FKG UQ\KCNGP 'KPUVGNNWPIGP WPF /QVKXG FGT 2GTUQP CWUUEJNCIIGDGPF FCH×T YKG UQ\KCNG
+PVGTCMVKQPGP IGUVCNVGV WPF KPVGTRGTUQPGNNG 2TQDNGOG \W NÑUGP XGTUWEJV YGTFGP &KGUG \W
GKPGOIGIGDGPGP<GKVRWPMVXQTJCPFGPGPFKURQUKVKQPCNGP(CMVQTGPFGU5Q\KCNXGTJCNVGPUUKPF
$GUVCPFVGKN FGT KPFKXKFWGNNGP 2GTUÑPNKEJMGKVUUVTWMVWT WPF MÑPPGP KP QPVQIGPGVKUEJGT




CIITGUUKXGP 8GTJCNVGPU IGIGP×DGTIGUVGNNV UQYKG FGTGP (WPMVKQPGP KP FGT +PVGTCMVKQP
XGTINKEJGP #PUEJNKG²GPF UQNNGP GORKTKUEJG 5VWFKGP #WHUEJNWUU ×DGT FKG VGKNYGKUG






5EJYKPFGVCNWPFUQOKVGJGT UQ\KCNWPGTY×PUEJV  KUV&GPPQEJ NCUUGPUKEJœ(QTOGP
CDUKEJVNKEJGT#IITGUUKQPKPUDGUQPFGTGUQNEJGFKGUQ\KCNOQVKXKGTVUKPFWPFUQIGUGJGPGKPGP
'KPUCV\ H×T CPFGTG 2GTUQPGP FCTUVGNNGP FWTEJCWU KO -QPVGZV RTQUQ\KCNGP 8GTJCNVGPU
FKUMWVKGTGPő
-PQRH)CNNUEJ×V\5&CPGDGPMÑPPGPGKPKIGYGKVGTGRGTUQPGPQFGT
UKVWCVKQPUURG\KHKUEJG (CMVQTGP FC\W H×JTGP FCUU CIITGUUKXGU 8GTJCNVGP \WOKPFGUV VGKNYGKUG
IGUGNNUEJCHVNKEJVQNGTKGTVYKTF*KGT\W\¼JNGPDGKURKGNUYGKUGCIITGUUKXG8GTJCNVGPUYGKUGPFKG
CWU *KNH D\Y 1TKGPVKGTWPIUNQUKIMGKV 
\$ DGK -NGKPMKPFGTP QFGT IGKUVKI DGJKPFGTVGP











FWTEJCWU CNU GTY×PUEJV ¯DGTFKGU UVGJV FKG $GYGTVWPI XQP 8GTJCNVGP KOOGT CWEJ KP
#DJ¼PIKIMGKV XQP FGT GKIGPGP 5Q\KCNKUCVKQP WPF MCPP UKEJ UQOKV LG PCEJ <WIGJÑTKIMGKV \W
GKPGT URG\KHKUEJGP IGUGNNUEJCHVNKEJGP )TWRRG WPVGTUEJGKFGP &KGUGT 7OUVCPF YKTF
KPUDGUQPFGTGOKV$NKEMCWHFGXKCPVG,WIGPFITWRRGPRTQDNGOCVKUEJFC#IITGUUKQPJKGTPKEJV
PWT IGIGPUGKVKI XGTUV¼TMV YKTF UQPFGTP UKEJ KO 'ZVTGOHCNN \WT 8GTJCNVGPUPQTO GPVYKEMGNV
8QP IGUGNNUEJCHVNKEJGT 'KPJGKVNKEJMGKV DGK FGT $GYGTVWPI XQP  8GTJCNVGPUYGKUGP 
CNUQ RTQ
QFGTCPVKUQ\KCNMCPPCNUQN¼PIUVPKEJVKOOGTFKG4GFGUGKP
9GPPINGKEJ RTQUQ\KCNG *CPFNWPIGP RGT &GHKPKVKQP -QUVGP H×T FGP *CPFGNPFGP OKV UKEJ
DTKPIGP WPF HTGKYKNNKI \WIWPUVGP CPFGTGT GTHQNIGPY¼JTGPF CIITGUUKXG *CPFNWPIGP  IGIGP
GKPGCPFGTG2GTUQPIGTKEJVGVUKPFWPFGKPG5EJ¼FKIWPIFGUUGPDGCDUKEJVKIGPMÑPPGPUKEJKJTG
(WPMVKQPGPCNUQFGPPQEJKPOCPEJGP$GTGKEJGP×DGTUEJPGKFGP0CEJ5EJOKFV&GPVGTDKNFGP
DGKFG #URGMVG œPQVYGPKIG $GUVCPFVGKNG GKPGU MQORNGVVGP 8GTJCNVGPUTGRGTVQKTGU 5VCVV GKPGT





#IITGUUKQP WPF RTQUQ\KCNGO 8GTJCNVGP FKUMWUUKQPUNQU XQTCWUIGUGV\V $GK IGPCWGTGT
$GVTCEJVWPIKUVFKG$G\KGJWPILGFQEJMQORNGZGTCNUFKGCPVQP[OG8GTYGPFWPIFGT$GITKHHG
RTQ WPF CPVKUQ\KCNGU 8GTJCNVGP UWIIGTKGTV &KGUGT #DUEJPKVV UQNN \WUCOOGPHCUUGPF
GORKTKUEJG 'XKFGP\ UEJCHHGP WO CPUEJNKG²GPF FGP CPIGPQOOGPGP <WUCOOGPJCPI \W
HQTOWNKGTGP
&GT <WUCOOGPJCPI XQP *KNHG WPF TGCMVKXGT #IITGUUKQP YWTFG WOHCUUGPF KP \YGK
/GVCCPCN[UGP 
4WFQNRJ GV CN  ×DGTRT×HV +PUIGUCOV IKPIGP ×DGT  5VWFKGP CP ×DGT
 2TQDCPFGP KP FKG /GVCCPCN[UG GKP KP FGPGP #VVTKDWVKQP 
\$ ×DGT 5GNDUV
(TGOFXGTUEJWNFGP 'OQVKQP 
YKG TIGT /KVNGKF WPF *CPFNWPI 
YKG #IITGUUKQP *KNHG
GTHCUUVYWTFGP'UMQPPVGGKPUVCTMPGICVKXGT<WUCOOGPJCPI\YKUEJGPFGT<WUEJTGKDWPIXQP
8GTCPVYQTVNKEJMGKV WPF /KVNGKF 
 UQYKG GKP UVCTM RQUKVKXGT \W TIGT 
 CWHIG\GKIV
YGTFGP ¯DGTFKGU MQXCTKKGTVG /KVNGKF OKV *KNHG 





FGWVNKEJGP <WUCOOGPJCPI OKV JKNHTGKEJGO 8GTJCNVGP UVCPF 
 5QOKV GTYKGU UKEJ FGT
FKTGMVG MQIPKVKXG 'KPHNWUU XQP FGT 8GTCPVYQTVWPIU\WUEJTGKDWPI KO )GIGPUCV\ \W 'OQVKQP
/KVNGKFCNUGJGTWPUKEJGTGT2T¼FKMVQTH×T*KNHGXGTJCNVGP(×T#IITGUUKQPJKPIGIGP\GKIVGUKEJ
GKP UVCTMGT <WUCOOGPJCPI UQYQJN \W MQIPKVKXGP CNU CWEJ \W GOQVKQPCNGP #URGMVGP 'KP
JÑJGTGU#WUOC²CP/KVNGKFYGNEJGUPGICVKXOKVFGT8GTCPVYQTVWPIU\WUEJTGKDWPIMQTTGNKGTVG

 TGFW\KGTVG CIITGUUKXGU 8GTJCNVGP 












RQUKVKXG 'OQVKQP N¼UUV UKEJ OGKPGU 'TCEJVGPU XQT CNNGO CWH FKG RQUKVKXG UQ\KCNG (WPMVKQP
\WT×EMH×JTGP
'KPG 5VWFKG \WT 'PVYKEMNWPI RTQUQ\KCNGT 4GURQPUKXKV¼V XQP -KGPDCWO 
 GTDTCEJVG
GDGPHCNNU 'TIGDPKUUG FKG GKPGP MQORNGZGTGP <WUCOOGPJCPI \WT #IITGUUKQP D\Y
#IITGUUKXKV¼V PCJG NGIGP 5EJOKFV&GPVPGT 
 MQPPVG DGK GKPGT 7PVGTUWEJWPI UQ\KCNGT











VTÑUVGPFGO8GTJCNVGP WPF#IITGUUKXKV¼V DGK/¼FEJGP UQYKG DGK YGPKI CIITGUUKXGP ,WPIGP
PCEJYGKUGPMQPPVG-KGPDCWO
5HQTOWNKGTVCWH)TWPFNCIGFKGUGTWPFYGKVGTGT
5VWFKGP KJTG*[RQVJGUG FCUU DGK/¼FEJGP WPF DGKYGPKI CIITGUUKXGP ,WPIGP GKP RQUKVKXGT
<WUCOOGPJCPI \YKUEJGP RTQUQ\KCNGT4GURQPUKXKV¼V WPF#IITGUUKXKV¼V IGIGDGP KUVY¼JTGPF
UKEJDGKCIITGUUKXGTGP,WPIGPGKPPGICVKXGT<WUCOOGPJCPI\GKIV
XINFKGU5
#P\WOGTMGP KUV CNNGTFKPIU FCUU FGT 7PVGTUWEJWPI GKP YGKVGT #IITGUUKQPUDGITKHH 
U 
Ő#IITGUUKQP WPF )GYCNVŎ \WITWPFG NKGIV FGT KO 5KPPG FGU NCVGKPKUEJGP 9QTVUVCOOGU
ŐCIITGFKŎ UQYQJN FWTEJ ŐCPITGKHGPŎ CNU CWEJ FWTEJ ŐJGTCPIGJGPŎ GTH×NNV KUV œ9¼JTGPF






 <WFGO UKPF FKG IGPCPPVGP 'TIGDPKUUG PWT H×T FCU -KPFGUCNVGT TGRT¼UGPVCVKX Y¼JTGPF
FGUUGPUQYQJNRTQUQ\KCNGU8GTJCNVGPCNUCWEJ#IITGUUKQPUEJNKEJVCNU#WUFTWEMGKPGUIGPGTGNN
JQJGP #MVKXKV¼VUPKXGCWU QFGT UQ\KCNGT 'ZRCPUKQPUNWUV KPVGTRTGVKGTV YGTFGP MÑPPGP #WEJ
-KGPDCWO
UEJNWUUHQNIGTVCWUFGT4G\GRVKQPXGTUEJKGFGPGT5VWFKGPœ#DFGTOKVVNGTGP




SWCNKVCVKXGP 5VWFKG \WT RJ¼PQOGPQNQIKUEJGP WPF HWPMVKQPCNGP 8KGNHCNV XQP )GYCNV WPVGT
-KPFGTP CWEJ XKGNHCEJ )GYCNV KP 5KVWCVKQPGP FGU *GNHGPU FQMWOGPVKGTVGP 5Q \GKIVGP FKG
#WU\¼JNWPIGP FGT $GQDCEJVWPIGP FCUU œKP ×DGT  2TQ\GPV FGT =ŗ? DGQDCEJVGVGP
*KNHGUKVWCVKQPGP FKGUG*KNHG GPVYGFGT KP XGTNGV\GPFGT9GKUG CDIGUEJNCIGPYWTFG QFGT \YCT
IGY¼JTVYWTFGCDGTXGTDWPFGPOKV6CFGN<WTGEJVYGKUWPIGPQFGT-T¼PMWPIGPQFGTPWTWPVGT
WPHCKTGP $GFKPIWPIGP OKV FGPGP FGT *GNHGT FKG 5KVWCVKQP CWUPWV\Gő 
1UYCNF-TCRROCPP
 5  #P\WOGTMGP KUV JKGTDGK CNNGTFKPIU FCUU FGT 5VWFKG GKP UGJT YGKV IGHCUUVGT
)GYCNVDGITKHH \WITWPFG NKGIV YQPCEJ \YCT CWEJ RJ[UKUEJG )GYCNVV¼VKIMGKVGP KP
*KNHGUKVWCVKQPGPXQTMCOGPLGFQEJUGJTUGNVGPCWHVTCVGP#NU*KPVGTITWPFH×TFKGDGQDCEJVGVGP
8GTJCNVGPUYGKUGP H×JTGP FKG #WVQTGP CP FCU FKG 5KVWCVKQP FGU 7O*KNHG$KVVGPU D\Y FGU




+PUQHGTPWPVGTUVTGKEJGPFKGXGTDCNGP UQ\KCNGP CDGT CWEJRJ[UKUEJGP)GYCNVJCPFNWPIGPFGP
&QOKPCP\CURGMV KO <WUCOOGPJCPI XQP *KNHG WPVGT -KPFGTP WPF FKGPGP XQT CNNGO FGT

9KGFGT*GTUVGNNWPI XQP 4G\KRTQ\KV¼V CDGT CWEJ CNU œ'NGOGPVG GKPGU 2TQITCOOU









DGK ,WIGPFNKEJGP \YKUEJGP GNH WPF UKGD\GJP 
&KGTOGKGT)T×DGN  5  9GKVGTG
'TJGDWPIGP FGT (QTUEJWPIUITWRRG MQPPVGP ×DGTFKGU GKPGP PGICVKXGP <WUCOOGPJCPI XQP
2TQUQ\KCNKV¼V WPF #IITGUUKQPUJ¼WHKIMGKV 
 CWH\GKIGP 
%QETQP GV CN  5 &KG








XIN 'UUCW%QPTCFV  UQYKG UQNEJGP FKG CWH FGT #PPCJOG GKPGT RTQUQ\KCNGP
2GTUÑPNKEJMGKV
XIN5VCWD$KGTJQHHDCUKGTGPPCJGIGNGIV
#WEJ DKPFWPIUVJGQTGVKUEJG (QTUEJWPIGP WPVGTUV×V\GP FKG #PPCJOG GKPGT GJGT UVCDKNGP
'PVYKEMNWPI KP4KEJVWPIGKPGTRTQQFGTCPVKUQ\KCNGP2GTUÑPNKEJMGKV&KG)TWPFNCIGPFCH×T







XIN )QNFDGTI  5  <WFGO MQPPVG IG\GKIV YGTFGP FCUU -KPFGT OKV WPUKEJGTGT






5VWFKGP XQT FKG FKG 6JGUG GKPGU <WUCOOGPJCPIU WPVGTUV×V\GP 5KGINGT GV CN H×JTGP FKG
'XCNWCVKQP GKPGU UGJT CODKVKQPKGTVGP UEJWNKUEJGP 2TQITCOOU \WT (ÑTFGTWPI RTQUQ\KCNGP




-NCUUGPMCOGTCFGPWPF FGT CNNIGOGKPGP7OYGNV \W GPVYKEMGNP&CT×DGTJKPCWUYWTFGPFKG
.GJTGT FCTKP IGUEJWNV OÑINKEJUV J¼WHKI $GIT×PFWPIGP WPF #TIWOGPVCVKQPGP DGK KJTGP












PGICVKXGP <WUCOOGPJCPI \YKUEJGP #IITGUUKXKV¼V WPF 2TQUQ\KCNKV¼V CNU ×DGTFCWGTPFG
&KURQUKVKQP JKP 9KG KP FGP -CRKVGNP \WT 'PVYKEMNWPI XQP #IITGUUKQP WPF RTQUQ\KCNGO
8GTJCNVGP FCT×DGT JKPCWU FCTIGNGIV YWTFG DGUVGJV ×DGT FKG 5Q\KCNKUCVKQPUCDJ¼PIKIMGKV FGT
'PVYKEMNWPI GKPGT GJGT RTQUQ\KCNGP QFGT CIITGUUKXGP 8GTJCNVGPUVGPFGP\ YGKVIGJGPFGT








(×T FKG 'PVYKEMNWPI VGPFGP\KGNN GJGT CIITGUUKXGT QFGT RTQUQ\KCNGT +PFKXKFWGP UEJGKPGP FKG
MNCUUKUEJGP 5Q\KCNKUCVKQPUKPUVCP\GP FGP 4CJOGP \W DKNFGP 'TUVG #PU¼V\G DGKFGT
8GTJCNVGPUYGKUGPYGTFGPDGTGKVUKPFGPGTUVGP.GDGPULCJTGPFGWVNKEJWPFUVGJGP\WP¼EJUVKO
<WUCOOGPJCPIOKV FGT $KPFWPI \WT $G\WIURGTUQP UQYKG FGTGP/QFGNNXGTJCNVGP WPF FGO
CPIGYCPFVGP'T\KGJWPIUUVKN5R¼VGTURKGNGPCWEJ'T\KGJGTWPF.GJTGTGKPGYKEJVKIG4QNNGDGK
FGT 9GKVGTGPVYKEMNWPI FGU 8GTJCNVGPU
TGRGTVQKTGU Y¼JTGPF FGT 'KPHNWUU )NGKEJCNVTKIGT
KOOGTUV¼TMGTCP$GFGWVWPIIGYKPPV+O8GTNCWHFGT2WDGTV¼V×DGTUVGKIVFGTGP'KPHNWUUPKEJV
UGNVGPFGPCPFGTGT+PUVCP\GP
'PVURTGEJGPF FGT JKGT GTÑTVGTVGP WPF FKUMWVKGTVGP (QTUEJWPIUGTIGDPKUUG MCPP GKP DKU \WO
'TYCEJUGPGPCNVGT \WPGJOGPF FGWVNKEJ YGTFGPFGT PGICVKXGT <WUCOOGPJCPI \YKUEJGP
2TQUQ\KCNKV¼V WPF #IITGUUKXKV¼V CPIGPQOOGP YGTFGP &KGUGT UEJN¼IV UKEJ KP FGT
×DGTFCWGTPFGPWPFYGKVIGJGPFUKVWCVKQPU×DGTITGKHGPFGP9CJTUEJGKPNKEJMGKVPKGFGTGJGTOKV
RTQUQ\KCNGP*CPFNWPIGP QFGT#IITGUUKQP CWH GKP)GIGP×DGT \W TGCIKGTGP&KGUG#PPCJOG
IKDV#PNCUU \WT(QTFGTWPIPCEJ GKPGT XGTUV¼TMVGP(ÑTFGTWPIXQP'ORCVJKG WPF RTQUQ\KCNGP










GKPGP ¯DGTDNKEM ×DGT FKG )GUVCNVWPI WPF FKG +PJCNVG FGT 7PVGTUWEJWPI 0CEJ FGT
$GUEJTGKDWPI FGU 7PVGTUWEJWPIUIGIGPUVCPFGUYGTFGP FKG (TCIGUVGNNWPIGP WPF*[RQVJGUGP
FGT5VWFKGHQTOWNKGTVWPFUEJNKG²NKEJFGTOGUUOGVJQFKUEJG<WICPIGTN¼WVGTVYQDGKCWEJFGO
XKGNHCEJ MQPVTQXGTU FKUMWVKGTVGP 'KPUCV\ XQP 'XCNWCVKQP KP FGT 9KUUGPUEJCHV GKP GKIGPGT
#DUEJPKVV IGYKFOGVYKTF&CU-CRKVGN DKNFGV UQOKV GKPG¯DGTNGKVWPI XQP FGP VJGQTGVKUEJGP
#DJCPFNWPIGP×DGTFKGWPVGTUWEJVGP&KOGPUKQPGP\WOGORKTKUEJGP6GKNFGT#TDGKV
 7PVGTUWEJWPIUIGIGPUVCPF
&KG 9CJN FGU 7PVGTUWEJWPIUIGIGPUVCPFU GTHQNIVG CWU TGKP YKUUGPUEJCHVNKEJGO +PVGTGUUG
#WUIGJGPF XQP FGT#WUGKPCPFGTUGV\WPIOKV 'ORCVJKG WPF RTQUQ\KCNGO8GTJCNVGPY¼JTGPF
OGKPGT5VWFKGP\GKVT×EMVGFGT<WUCOOGPJCPIDGKFGT&KOGPUKQPGP\WT)GYCNV
RTQDNGOCVKM
CP 5EJWNGP KOOGT OGJT KPU <GPVTWO OGKPGT #WHOGTMUCOMGKV 8QT FKGUGO *KPVGTITWPF
GPVUVCPFFCU8QTJCDGPGKP)GYCNVRT¼XGPVKQPURTQLGMVPGDGPCIITGUUKQPUURG\KHKUEJGP'HHGMVGP
CWEJKP$G\WICWHFKG9KTMWPIGPCWH'ORCVJKGWPFRTQUQ\KCNGU8GTJCNVGP\WGXCNWKGTGP&C
FKG 7PVGTUWEJWPI WPCDJ¼PIKI XQP GKPGT ITÑ²GTGP (QTUEJWPIUITWRRG GTHQNIVG URKGNVGP
ÑMQPQOKUEJG#WUYCJNMTKVGTKGPGKPGPKEJVWPDGFGWVGPFG4QNNG5QOWUUVGGKP2TQLGMVIGY¼JNV
YGTFGP YGNEJGU UKEJ XQP FGT &CWGT WPF $GUEJCHHGPJGKV GKIPGVG GU KPPGTJCND OÑINKEJUV





'XCNWCVKQP Y¼JTGPF FGU 7PVGTUWEJWPIU\GKVTCWOU CNU 8GTICDGDGFKPIWPI GKPTKEJVGVGP &KG
$GTGKVUEJCHV FGU 5VCFVLWIGPFCOVGU NCI PKEJV \WNGV\V CWEJ CP GKIGPGP <YGKHGNP \WT

NCPIHTKUVKIGP 9KTMUCOMGKV FGU )GYCNVRT¼XGPVKQPURTQLGMVGU WPF CP FCOKV GKPJGTIGJGPFGP
¯DGTNGIWPIGPGU\WIWPUVGPGKPGUCPFGTGP2TQLGMVGUCD\WUEJCHHGP
&CU WPVGTUWEJVG 2TQLGMV KUV GKPIGDWPFGP KP FCU 4CJOGPMQP\GRV œ)GYCNVRT¼XGPVKQP CP
/CPPJGKOGT5EJWNGPő
XIN4GCFGT\WO2TQLGMV$TGEJVGVCNWPFYKTFUGKV'PFGFGT
GT ,CJTG CP TGIKQPCNGP5EJWNGPFWTEJIGH×JTVWPFDQV UKEJ UEJQPCWUFKGUGO)TWPFCP




IGYCNVRT¼XGPVKXG #PIGDQVG KP /CPPJGKOGT 5EJWNGP \W GPVYKEMGNP WPF WO\WUGV\GP
7TURT×PINKEJ H×T GKPG .CWH\GKV XQP GKPGO ,CJT XQTIGUGJGP N¼WHV FCU 2TQLGMV DKU JGWVG
CWHITWPF FGT ITQ²GP 0CEJHTCIG YGKVGT /KVVNGTYGKNG YWTFG FCU 4CJOGPMQP\GRV WO GKP
ITWPFUEJWNURG\KHKUEJGU2TQLGMVGTYGKVGTVWPFXGTH×IV\WFGO×DGT
• GKP IGUQPFGTVGU +PVGTXGPVKQPURTQITCOO H×T 8GTJCNVGPUCWHH¼NNKIG 5EJ×NGT 
+PXC5 KP
-QQRGTCVKQPOKVFGOUVCCVNKEJGP5EJWNCOVWPFFGO2QNK\GKRT¼UKFKWO/CPPJGKO




&KG XQTIGPQOOGPG 'XCNWCVKQP DGUEJT¼PMV UKEJ CWU OGVJQFKUEJGP WPF ÑMQPQOKUEJGP







PGDGP FGT MWT\HTKUVKIGP VJGOCVKUEJGP#WUGKPCPFGTUGV\WPIOKV FGP 5EJ×NGTP FKG .GJTGT FKG
/ÑINKEJMGKVDGMQOOGPKJTG-NCUUGCWUFGT2GTURGMVKXGFGU$GQDCEJVGTUMGPPGP\WNGTPGP+P
-QODKPCVKQPOKVFGP$GTCVWPIUWPF4GHNGZKQPUIGURT¼EJGPUQNNGPFKGUGGKPGPPGWGP<WICPI
\WT 5KVWCVKQP KP FGT -NCUUG DGMQOOGP .GV\VNKEJ XGTDNGKDV FKG YGUGPVNKEJG #WHICDG FGT
)GYCNVRT¼XGPVKQPUQOKVDGKFGT.GJTMTCHVWPF KUVFCXQPCDJ¼PIKIYKGFKGUGYGKVGTOKVFGP
IGYQPPGPGP 'TMGPPVPKUUGP WOIGJV D\Y QD UKG FKG CPIGUEJPKVVGPGP 6JGOGP YGKVGTJKP
CWHITGKHVWPFDGCTDGKVGV&CU9KUUGPFGT.GJTGTWOFKG4GNGXCP\FGU6JGOCUKUVLGFQEJPWT





'KP\WQTFPGP KUV FCU 2TQLGMV NCWV 4GCFGT UQYQJN KP FGP $GTGKEJ FGT RTKO¼TGP CNU CWEJ FGT
UGMWPF¼TGP )GYCNVRT¼XGPVKQP WPF URKGNV UKEJ UQYQJN CWH 'DGPG FGT +PFKXKFWGP 
'KPDG\WI
KPFKXKFWGNNG 'THCJTWPIGP CWEJ CW²GTJCND FGT 5EJWNG 'TÑTVGTWPI FGU $GITKHHUXGTUV¼PFPKUUGU






5KVWCVKQP KP FGT -NCUUG &QOKPCP\UVTWMVWTGP WPF IIH #WUITGP\WPIURTQ\GUUG CD &CU
$GCTDGKVGP CMWVGT #WUITGP\WPIURTQ\GUUG QFGT KPFKXKFWGNNGT )GYCNVRTQDNGOCVKMGP KUV
KPPGTJCND FGU \GKVNKEJ DGHTKUVGVGP 4CJOGPU PWT UGJT DGITGP\VOÑINKEJ  CWEJ JKGT NKGIV FKG
%JCPEG XQT CNNGO KO 'TMGPPGP WPF CPUEJNKG²GPFGP *CPFGNP FGT .GJTRGTUQP +O












IGIGDGPGPHCNNU CPFGTUYGKVGT \W DGCTDGKVGP'VYC \YGK/QPCVG PCEJ FGT&WTEJH×JTWPIFGU
2TQLGMVVCIGUHKPFGVGKP4GHNGZKQPUIGURT¼EJOKVYGKVGTGP#PTGIWPIGPFWTEJFKG/QFGTCVQTGP
UVCVV GKPG U[UVGOCVKUEJG 9GKVGTDKNFWPI FGT .GJTMT¼HVG KPHQNIG FGT /C²PCJOG GTHQNIV
CNNGTFKPIUPKEJV











5EJWNWPI ×DGT IGUEJNGEJVUURG\KHKUEJG 7PVGTUEJKGFG DG\×INKEJ FGT )GYCNVVJGOCVKM WPF FGT
GPVURTGEJGPFGP5GPUKDKNKV¼VKO7OICPIFCOKVCWUIGDKNFGVYGTFGP'KP\WIKPFKG2NCPWPIWPF
&WTEJH×JTWPI FGT 2TQLGMVG GTJCNVGP &GT 4GCFGT YKFOGV FKGUGT 6JGOCVKM GKPGP
XGTJ¼NVPKUO¼²KICWUH×JTNKEJGP#DUEJPKVV
$TGEJVGVCN5YQDGKFKGVCVU¼EJNKEJG
#PYGPFWPI XQP FGP QTICPKUCVQTKUEJGP )GIGDGPJGKVGP 
UKPF IGUEJNGEJVUIGOKUEJVG







XGTCNVGVGP #PU¼V\GP #IITGUUKQP CNU CPIGDQTGPGT 6TKGD WPF FCU #IITGUUKQPU(TWUVTCVKQPU
6JGQTGO
$TGEJVGV CN 5&GT VJGQTGVKUEJG6GKNFGU4GCFGTU UEJNKG²VPCEJGKPGT
CWUH×JTNKEJGTGP$GUEJ¼HVKIWPIOKVXGTUEJKGFGPGP'KPHNWUUHCMVQTGPCWHUEJWNKUEJG)GYCNVOKV
FGO 8QTUCV\ GKPGO OQPQMCWUCNGP #PUCV\ \WIWPUVGP FGT $GCEJVWPI OWNVKMCWUCNGT
<WUCOOGPJ¼PIGXQT\WDGWIGP
XINFKGU5
/GVJQFKUEJG)TWPFNCIG FGU 2TQLGMVGU KUV FKG 2WDNKMCVKQP XQP%TGKIJVQP WPF-KXGN 

œ&KG )GYCNV UVQRRGPő CWU FGO XGTUEJKGFGPG ¯DWPIGP H×T FCU 2TQLGMV CFCRVKGTV YWTFGP
0GDGP&KUMWUUKQPUOGVJQFGPYWTFGPYGKVGTG KPVGTCMVKXG¯DWPIGPJGTCPIG\QIGPXQPFGPGP
CPIGPQOOGPYKTF PCEJJCNVKIGTG8GTJCNVGPU¼PFGTWPIGP \W DGYKTMGP CNU FKGU $GNGJTWPIGP
QFGT TGKP XGTDCNG #WUGKPCPFGTUGV\WPIGPOKV GKPGO 6JGOC XGTURTGEJGP +P FGT *CWRVUCEJG
UGV\GP UKEJ FKGUG CWU 4QNNGPURKGNGP -QORGVGP\8GTOKVVNWPIUOGVJQFGP 8GTJCNVGPUVTCKPKPI
WPF FGT 8GTOKVVNWPI WPF 'TRTQDWPI XQP 2TQDNGONÑUGVGEJPKMGP \WUCOOGP $GK FGP
WPVGTUWEJVGP 2TQLGMVGP YWTFGP CWUUEJNKG²NKEJ UQNEJG $CWUVGKPG JGTCPIG\QIGP FKG NCWV
2TQLGMVTGCFGT H×T ,WIGPFNKEJG GORHQJNGP YGTFGP WPF KP FGT 4GIGN CD FGT UGEJUVGP -NCUUG
CPIGYCPFVYGTFGP
<KGNG WPF +PJCNVG FGU2TQLGMVVCIGU NCUUGP UKEJYKG HQNIV \WUCOOGPHCUUGP 
XIN4GCFGT \WO
2TQLGMV $TGEJV GV CN  5 #WUIGJGPF XQP MQPMTGVGP )GYCNVGTHCJTWPIGP FGT
VGKNPGJOGPFGP 5EJ×NGT UQNN KO 4CJOGP FGU 2TQLGMVVCIGU GKPG QHHGPG &KUMWUUKQP FGT
'TNGDPKUUG WPF FCOKV GKPJGTIGJGPFGP 8GTJCNVGPUYGKUGP CPIGTGIV YGTFGP  2TQXQ\KGTGPFGU
8GTJCNVGPYKTFFCDGKVJGOCVKUKGTVWPFKP(TCIGIGUVGNNV'UUQNN\WFGOFGWVNKEJYGTFGPFCUU
)GYCNVGTHCJTWPIGP UGJT KPFKXKFWGNN GTNGDV WPF XGTCTDGKVGV YGTFGP WPF \WINGKEJ FCUU FKG
5EJ×NGT OKV KJTGP 'THCJTWPIGP PKEJV CNNGKP UKPF <KGN FKGUGU #PUCV\GU KUV GU CWEJ
QRHGTV[RKUEJG +UQNCVKQPURTQ\GUUG CWH\WDTGEJGP WPF IGOGKPUCO CNVGTPCVKXG
*CPFNWPIUOÑINKEJMGKVGP\WGTCTDGKVGP)NGKEJ\GKVKIUQNNFKG$GUEJ¼HVKIWPIOKV TGCNGTNGDVGP
5KVWCVKQPGP FC\W DGKVTCIGP $GFTQJWPIUUKVWCVKQPGP TKEJVKI GKP\WUEJ¼V\GP WPF FGP 5EJ×NGTP
\GKIGPYKGUKGUKEJXQT)GYCNVUEJ×V\GPMÑPPGP
&KG <KGNUGV\WPIGP FGU 2TQLGMVGU UKPF UQOKV FWTEJCWU XKGNUGKVKI YGPPINGKEJ UKEJ FKG (TCIG
UVGNNVKPYKGHGTPFKGUGCPIGOGUUGPKPPGTJCNDGKPGU5EJWNVCIGUDGJCPFGNVQFGTGTTGKEJVYGTFGP
MÑPPGP 9¼JTGPF GKPG QHHGPG &KUMWUUKQP XQP 'TNGDPKUUGP WPF 8GTJCNVGPUYGKUGP WPF FCU
8GTFGWVNKEJGP WPVGTUEJKGFNKEJGT 2GTURGMVKXGP CWH FKG DGUEJTKGDGPGP 2J¼PQOGPG PQEJ







PCEJJCNVKIG œ'TCTDGKVGP CNVGTPCVKXGT *CPFNWPIUOÑINKEJMGKVGPő NCUUGP FGP 'KPFTWEM GKPGT
¯DGTHTCEJVWPIFGT/ÑINKEJMGKVGPFGU2TQLGMVGU GPVUVGJGPWPFYGEMGPUQOKVIGIGDGPGPHCNNU
GKPGHCNUEJG'TYCTVWPIUJCNVWPIDGKFGP4G\KRKGPVGP
&WTEJIGH×JTVYGTFGP FKG 2TQLGMVG LGYGKNU FWTEJ GKP/QFGTCVQTGPVGCO DGUVGJGPF CWU \YGK
FWTEJ FCU ,WIGPFCOV CWUIGDKNFGVGP/QFGTCVQTGP WPVGTUEJKGFNKEJGP)GUEJNGEJVUYGNEJGU KP
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&KG #DDKNFWPI \GKIV UEJGOCVKUEJ FGP TGIWN¼TGP #DNCWH FGT 8QT D\Y 0CEJDGTGKVWPI FGU
)GYCNVRT¼XGPVKQPURTQLGMVGU XQP FGT #PHTCIG DKU \WT UVCPFCTFO¼²KIGP &QMWOGPVCVKQP WPF
#WUYGTVWPI FGT (TCIGDÑIGP \WT 'KIGPGXCNWCVKQP #WH GKPG 'KPDKPFWPI FGT
YKUUGPUEJCHVNKEJGP'XCNWCVKQPYWTFGCWU)T×PFGPFGT¯DGTUKEJVNKEJMGKVXGT\KEJVGVFKGUGYKTF
KO#DUEJPKVV\WOOGVJQFKUEJGP8QTIGJGPIGUQPFGTVXKUWCNKUKGTV
-QPMTGV KUV FCU 8QTIGJGP KP XKGT 2JCUGP WPVGTVGKNV FGPGP LGYGKNU QRVKQPCNG $CWUVGKPG
\WIGQTFPGV UKPF FKG LG PCEJ 5KVWCVKQP WPF 6JGOCVKMGP FGT -NCUUG XQP FGP LGYGKNKIGP
/QFGTCVQTGPVGCOU CWUIGY¼JNV YGTFGP 
XIN $TGEJV GV CN  GKPG $GUEJTGKDWPI FGT


















































































'KPG KPVGTP FWTEJIGH×JTVG 'XCNWCVKQP 
KP FGT UEJGOCVKUEJGP #DDKNFWPI  CWHIGH×JTV FKG
UQYQJN 5EJ×NGT\WHTKGFGPJGKV CNU CWEJ 8GT¼PFGTWPIGP CWU 5KEJV FGT .GJTRGTUQPGP GTJQD
MQPPVG CWH\GKIGP FCUU GKP )TQ²VGKN FGT VGKNPGJOGPFGP 5EJ×NGT FGP 2TQLGMVVCI RQUKVKX
DGYGTVGV  HCPFGP FGP 2TQLGMVVCI KPVGTGUUCPV  ICDGP CP P×V\NKEJG 6KRRU H×T KJTGP
#NNVCI GTJCNVGP\WJCDGP#NNGTFKPIUICDGPPWTFGT/¼FEJGPWPFFGT ,WPIGPCP
FCUU UKG KOOGT QFGT \WOKPFGUV QHV QHHGP ×DGT KJTG )GYCNVGTHCJTWPIGP URTGEJGP MQPPVGP
&KGUG#PICDGPYWTFGPOKVVGNUMWT\GT(TCIGDÑIGPKO#PUEJNWUUCPFKG2TQLGMVGIGUCOOGNV
+P FGP .GJTGT)GURT¼EJGP HKGNGP FKG $GYGTVWPIGP GJGT IGOKUEJV CWU &GOPCEJ UGK GU
IGNWPIGPGKPGYGKVGTG$GUEJ¼HVKIWPIOKVFGO6JGOCŐ)GYCNVŎCP\WTGIGPWPFGUMQPPVGGKPG
ITÑ²GTG#WHIGUEJNQUUGPJGKV IGIGP×DGT#W²GPUGKVGTP UQYKGFGO LGYGKNUCPFGTGP)GUEJNGEJV
IGUEJCHHGPYGTFGP-QPMTGVG-QPHNKMVGMQPPVGPCWUFGTGP5KEJV\YCTPKEJVGPFI×NVKIIGNÑUV
YGTFGP CDGT FGPPQEJ YWTFG KP FGP 9QEJGP PCEJ FGT 2TQLGMVFWTEJH×JTWPI GKP
MQPUVTWMVKXGTGT7OICPIOKVGPVUVGJGPFGP-QPHNKMVGPDGQDCEJVGV
XIN$TGEJVGVCN5
 1D FKGUGT 'KPFTWEM CNNGTFKPIU VCVU¼EJNKEJ DGIT×PFGV KUV QFGT CWH FGT XGT¼PFGTVGP
2GTURGMVKXGFGT.GJTRGTUQPDCUKGTVDNGKDVQHHGP
1DINGKEJ FKG KPVGTPG 'XCNWCVKQP XQT CNNGO XQP 5GKVGP FGT VGKNPGJOGPFGP 5EJ×NGT FWTEJCWU
RQUKVKXG'TIGDPKUUGGTDTCEJVG N¼UUVUKGMGKPG#WUUCIG×DGTFKGXQTNKGIGPFGP9KTMWPIGPFGU
2TQLGMVGU \W UQPFGTP DGUEJT¼PMV UKEJ JCWRVU¼EJNKEJ CWH FKG <WHTKGFGPJGKV FGT 6GKNPGJOGT




0CEJ FGP QDGP GTÑTVGTVGP VJGQTGVKUEJGP #PCN[UGP FGT WPVGTUWEJVGP -QPUVTWMVG WPF FGTGP
'PVYKEMNWPI
UDGFKPIWPIGP UVCPF KOOGTOGJT FKG(TCIG PCEJ UEJWNKUEJGP'KPHNWUUHCMVQTGP
KO <GPVTWOOGKPGU +PVGTGUUGU KPUDGUQPFGTG PCEJ UQNEJGP FKG IG\KGNV \WT (ÑTFGTWPI D\Y
2T¼XGPVKQPKPKVKKGTVYGTFGPMÑPPGP&KG#PPCJOGGKPGUPGICVKXGP<WUCOOGPJCPIU\YKUEJGP
RTQUQ\KCNGO WPF CIITGUUKXGO 8GTJCNVGP UQYKG \YKUEJGP 'ORCVJKG WPF
#IITGUUKQPUDGTGKVUEJCHV GKPGTUGKVU WPF GKPGU RQUKVKXGP <WUCOOGPJCPIU \YKUEJGP FGT
#WU×DWPI WPF .GIKVKOCVKQP XQP )GYCNV UQYKG \YKUEJGP 'ORCVJKG WPF RTQUQ\KCNGO
8GTJCNVGP CPFGTGTUGKVU XGTCPNCUUVGP ×DGTFKGU \WT7PVGTUWEJWPIFGT-QTTGNCVKQPUGPVYKEMNWPI
KP (QNIG FGT 2TQLGMVVGKNPCJOG 0GDGP FGT 8GTKHK\KGTWPI QFGT (CNUKHK\KGTWPI GTY×PUEJVGT





FQEJ!Ŏ UVGJGP UQOKV CWEJ FKG<WUCOOGPJ¼PIG FGT XKGT GTJQDGPGP2CTCOGVGT KO(QMWU FGT
UVCVKUVKUEJGP#PCN[UGP
'UHQNIVFKG(QTOWNKGTWPIFGT\GPVTCNGP(TCIGUVGNNWPIGPOKVFGPKJPGPLGYGKNU\WIGQTFPGVGP





WPF FCU RTQUQ\KCNG 8GTJCNVGP FGT VGKNPGJOGPFGP 5EJ×NGT \GKIGP UKEJ KPHQNIG FGU
)GYCNVRT¼XGPVKQPURTQLGMVGUŐ1JPG)GYCNVN¼WHVPKEJVU1FGTFQEJ!Ŏ!





*[RQVJGUG  +PHQNIG FGU 2TQLGMVGU UVGKIV FKG *¼WHKIMGKV RTQUQ\KCNGP 8GTJCNVGPU FGT
VGKNPGJOGPFGP5EJ×NGT
(TCIGUVGNNWPI




*[RQVJGUG  4GCNUEJ×NGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI IGYCNVV¼VKIGP8GTJCNVGPU CNU
*CWRVUEJ×NGT
*[RQVJGUG4GCNUEJ×NGT\GKIGPGKPGPUV¼TMGTGP<WYCEJUCP'ORCVJKGCNU*CWRVUEJ×NGT






9GNEJGP 'KPHNWUU JCV FCU #NVGT FGT 6GKNPGJOGT CWH FKG 'HHGMVG FGU
)GYCNVRT¼XGPVKQPURTQLGMVGU!
*[RQVJGUG  ,×PIGTG 5EJ×NGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGT
#IITGUUKQPUDGTGKVUEJCHVCNU¼NVGTG5EJ×NGT
*[RQVJGUG  ,×PIGTG5EJ×NGT \GKIGPGKPGP UV¼TMGTGP4×EMICPIIGYCNVV¼VKIGP8GTJCNVGPU
CNU¼NVGTG5EJ×NGT





9GNEJGP 'KPHNWUU JCV FCU )GUEJNGEJV FGT 6GKNPGJOGT CWH FKG 'HHGMVG FGU
)GYCNVRT¼XGPVKQPURTQLGMVGU!
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGT
#IITGUUKQPUDGTGKVUEJCHVCNUO¼PPNKEJG6GKNPGJOGT
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI IGYCNVV¼VKIGP
8GTJCNVGPUCNUO¼PPNKEJG6GKNPGJOGT
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU CP 'ORCVJKG CNU
O¼PPNKEJG6GKNPGJOGT
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU RTQUQ\KCNGP
8GTJCNVGPUCNUO¼PPNKEJG6GKNPGJOGT
(TCIGUVGNNWPI
9GNEJG <WUCOOGPJ¼PIG NCUUGP UKEJ \YKUEJGP FGP 2CTCOGVGTP #IITGUUKQP
#IITGUUKQPUDGTGKVUEJCHV 'ORCVJKG WPF RTQUQ\KCNGU 8GTJCNVGP GTMGPPGP WPF YKG XGT¼PFGTP
UKEJFKGUGKO8GTNCWHFGT9KGFGTJQNWPIUOGUUWPIGP!













&KGPWP HQNIGPFGP#DUEJPKVVG H×JTGPDGTGKVU KP MQPMTGVG +PJCNVGWPF8QTIGJGPUYGKUGPXQP
'XCNWCVKQP KO #NNIGOGKPGP WPF FGT JKGT XQTIGPQOOGPGP 'XCNWCVKQP KO 5RG\KGNNGP GKP
0CEJFGO 'KP\GNJGKVGP FGT 5VKEJRTQDG FCTIGUVGNNV YGTFGP CPJCPF FGTGT FKG XQTNKGIGPFGP
'TIGDPKUUGGTJQDGPYWTFGPYGTFGP7PVGTUWEJWPIUFGUKIPWPF/GUUKPUVTWOGPVDGUEJTKGDGP
WOUEJNKG²NKEJGKPKIG +PHQTOCVKQPGP\WTGTHQNIVGP&CVGPCWHDGTGKVWPIFCT\WDKGVGPFKG KPFKG
UVCVKUVKUEJGP $GFKPIWPIGP WPF 8QTIGJGPUYGKUGP DGK FGT FCTCWH HQNIGPFGP
'TIGDPKUFCTUVGNNWPIGKPH×JTV
 5VKEJRTQDGPDGUEJTGKDWPI
/CPPJGKO UVGNNV CNU TGIKQPCNGT 4CJOGP FGT 5VWFKG WPF .GDGPUTCWO FGT $GHTCIVGP GKPGP
5Q\KCNTCWO FCT KP FGO UKEJ XGTINGKEJDCT OKV \CJNTGKEJGP FGWVUEJGP 
)TQ²5V¼FVGP XKGNG
UQIGPCPPVG UQ\KCNG $TGPPRWPMVG D×PFGNP 'VYC \YGK &TKVVGN FGT VGKNPGJOGPFGP 5EJWNGP
DGHKPFGPUKEJKP5VCFVVGKNGPFKGWCCWHITWPFFGU,WIGPFJKNHGKPFGZWPFFGTXQTJGTTUEJGPFGP
#TDGKVUNQUGPSWQVG CNU UQ\KCNG $TGPPRWPMVG DGYGTVGV YGTFGP MÑPPGP 
FKG 5EJTKHVGPTGKJG \WT
,WIGPFJKNHG FGU 5VCFVLWIGPFCOVGU 
 5 IKDV GKPGP IWVGP ¯DGTDNKEM ×DGT FKG
5Q\KCNTCWOV[RQNQIKG /CPPJGKOU \WO XQTIGPQOOGPGP 7PVGTUWEJWPIU\GKVTCWO 8QP FGP
DGVGKNKIVGP .GJTRGTUQPGP YGTFGP FKG LGYGKNKIGP 'KP\WIUIGDKGVG FGT 5EJWNGP GPVURTGEJGPF
×DGTYKGIGPFOKVPKGFTKIGODKUIGOKUEJVGOUQ\KQÑMQPQOKUEJGP5VCVWUDGUEJTKGDGP









(CNUEJCWUH×NNWPI PKEJV CWUYGTVDCT YCTGP #WU FKGUGP /C²PCJOGP TGUWNVKGTV GKPG
'PFUVKEJRTQDG XQP  5EJ×NGTP CWH FKG UKEJ CNNG KO (QNIGPFGP IGVTQHHGPGP #WUUCIGP
DG\KGJGP #WH )TWPF FGT YGKVGT WPVGP XQTIGPQOOGPGP *[RQVJGUGPRT×HWPIGP YWTFGP KO
8QTHGNF WPVGTUEJKGFNKEJG 6GUVU CWH 0QTOCNXGTVGKNWPI FWTEJIGH×JTV &KG 'TIGDPKUUG \GKIGP
MGKPG0QVYGPFKIMGKVDGUVKOOVG8CTKCDNGPXQPFGTYGKVGTGP8GTYGPFWPICWU\WUEJNKG²GP&C
FKG XKGT CDJ¼PIKIGP 8CTKCDNGP 
#IITGUUKQPUDGTGKVUEJCHV )GYCNVJ¼WHKIMGKV 'ORCVJKG WPF
RTQUQ\KCNGU 8GTJCNVGP FCT×DGT JKPCWU FWTEJ FCU JGTCPIG\QIGPG 6GUVKPUVTWOGPV
KPVGTXCNNUMCNKGTV GTJQDGP YWTFGP UKPF FKG 8QTCWUUGV\WPIGP H×T FKG UR¼VGT JGTCPIG\QIGPGP
GKP WPF OWNVKHCMVQTKGNNGP 8CTKCP\CPCN[UGP OKV /GUUYKGFGTJQNWPIGP UQYKG H×T FKG
CDUEJNKG²GPFG 'TOKVVNWPI FGT 2GCTUQPUEJGP -QTTGNCVKQPUMQGHHK\KGPVGP GTH×NNV &KG
PQOKPCNUMCNKGTVGP WPCDJ¼PIKIGP8CTKCDNGP 
WC #NVGT 5EJWNCTV )GUEJNGEJVYGTFGP JKGT\W
CNU (CMVQTGP FGTGP #WURT¼IWPIGP CNU (CMVQTUVWHGP JGTCPIG\QIGP $GK FGP
-QTTGNCVKQPUCPCN[UGPYGTFGP CWUUEJNKG²NKEJ FKG KPVGTXCNNUMCNKGTVGP 8CTKCDNGP IGPWV\V FGTGP





#NVGT XQP GNH DKU  ,CJTGPYQDGK FKG#P\CJN FGT ×DGT L¼JTKIGP GJGTOCTIKPCN KUV YKG

























UGEJU DKU PGWP \WUCOOGP ¯DGTRTQRQTVKQPCN J¼WHKI UKPF GPVURTGEJGPF FGT




*KPUKEJVNKEJ FGT 5EJWNHQTO UKPF 4GCNUEJWNGP D\Y FGTGP 5EJ×NGT OKV  CO OGKUVGP
XGTVTGVGP0KEJV\WNGV\VCWH)TWPFFGTIGTKPIGP-NCUUGPITÑ²GPGTDTCEJVGP(ÑTFGTUEJWNGPGKP
YGUGPVNKEJ IGTKPIGTGU &CVGPXQNWOGP 
 WPF MQPPVGP UQOKV CWEJ PWT DGITGP\V KP FKG



















¯DGT FKG DGTGKVU IGPCPPVGP 2CTCOGVGT FGT 5VKEJRTQDGPDGUEJTGKDWPI JKPCWU YWTFGP GKPKIG
URG\KHKUEJGTG &CVGP GTJQDGP FKG WPVGT CPFGTGO GKPGT XQTCWUIGJGPFGP FGUMTKRVKXGP
$GUEJTGKDWPIGKPGU6GKNUFGT'PFUVKEJRTQDG KO4CJOGPGKPGT&KRNQOCTDGKVFKGPVGP*KGT\W
\¼JNGP FKG (COKNKGPHQTO UQYKG FKG #P\CJN FGT )GUEJYKUVGT WPF FGT /GFKGPMQPUWO FGT
$GHTCIVGP &KGUG URKGNGP WO PKEJV CNN\W YGKV XQP FGT 'XCNWCVKQP CNU #WUICPIURWPMV WPF
.GKVNKPKGFGT(QTUEJWPIUCTDGKV CD\WYGKEJGPDGK FGT'TIGDPKUDGUEJTGKDWPIWPF CWUYGTVWPI
MGKPG VTCIGPFG 4QNNG UQNNGP LGFQEJ \WT 'KPQTFPWPI WPF DGUUGTGP $GUEJTGKDWPI FGTUGNDGP
DGKVTCIGPWPFFCJGTFGPHQNIGPFGP-CRKVGNPMWT\XQTCPIGUVGNNVYGTFGP
¯DGT CEJV\KI 2TQ\GPV FGT *GTCPYCEJUGPFGP IGDGP CP KP GKPGO *CWUJCNV OKV DGKFGP
'NVGTPVGKNGP \W NGDGP YQDGK 5VKGHGNVGTP GDGPHCNNU KP FKGUGT -CVGIQTKG IGH×JTV YGTFGP
'PVURTGEJGPFYWTFGOKVFGT#PVGKNFGTLGPKIGPXGT\GKEJPGVFKGGPVYGFGTOKVPWTGKPGO
'NVGTPVGKN QFGT OKV UQPUVKIGP 2GTUQPGP NGDGP &KGUG <WUCOOGPUGV\WPI GPVURTKEJV NCWV





CWH\WYCEJUGP (COKNKGP OKV OGJT CNU FTGK -KPFGTP UKPF GJGT UGNVGP XGTVTGVGP YQDGK OKV
KPUIGUCOV5EJ×NGTPKOOGTJKPMPCRR\GJP2TQ\GPVXKGTD\YOGJT)GUEJYKUVGTJCDGP'U
KUV LGFQEJ FCXQP CWU\WIGJGP FCUU UKEJ WPVGT FGP DGHTCIVGP 5EJ×NGTP )GUEJYKUVGTMKPFGT
FGTUGNDGP(COKNKGPDGHKPFGP
+PYKUUGPUEJCHVNKEJGP&GDCVVGP FKG UKEJ FGT 6JGOCVKM)GYCNV WPF#IITGUUKQP DGK-KPFGTP
WPF ,WIGPFNKEJGP CPIGPQOOGP JCDGP KUV FGT/GFKGPMQPUWO KPUDGUQPFGTG FKG 4G\GRVKQP
IGYCNVJCNVKIGT (KNOG WPF %QORWVGTURKGNG GKP XKGN FKUMWVKGTVGT 'KPHNWUUHCMVQT (×T FKG
$GCTDGKVWPI FGT (TCIGDÑIGP YWTFG CWH IGPCWGTG KPJCNVNKEJG #PICDGP XGT\KEJVGV WPF KP
#DITGP\WPI \WT +PVGTCMVKQP OKV TGCNGP 2GTUQPGP NGFKINKEJ FKG )GUCOVFCWGT FGT V¼INKEJGP
$GUEJ¼HVKIWPI OKV (GTPUGJGT WPFQFGT %QORWVGT GTJQDGP &CDGK DGVT¼IV DGK  FGT
DGHTCIVGP*GTCPYCEJUGPFGPFKG&CWGTFGU/GFKGPMQPUWOU NCWVGKIGPGP#PICDGP\YKUEJGP
\YGKWPFXKGT5VWPFGP V¼INKEJFGT2TQDCPFGPIGDGPCPPWTGKPG5VWPFGQFGTYGPKIGT
OKV %QORWVGT QFGT (GTPUGJGT \W XGTDTKPIGP &KG ×DTKIGP  FGT VGKNPGJOGPFGP 5EJ×NGT
JCNVGPUKEJV¼INKEJH×PH5VWPFGPQFGTN¼PIGTOKVFGPIGPCPPVGP/GFKGPCWH+O4CJOGPFKGUGT
#TDGKV YGTFGP (COKNKGPHQTO WPF /GFKGPMQPUWO GPVURTGEJGPF FGT QDGP DGUEJTKGDGPGP
(TCIGUVGNNWPIGP PWT \WT $GUEJTGKDWPI FGT 5VKEJRTQDG WPF PKEJV H×T FKG #WUYGTVWPI FGT











+ORNKMCVKQPGP WPF $GFGWVWPIUGDGPGP &GT CNNV¼INKEJG 5RTCEJIGDTCWEJ NKGIV UGJT PCJG CO
NCVGKPKUEJGP7TURTWPIFGU$GITKHHU GKPGT$GYGTVWPI GKPGU'XCNWCVKQPUIGIGPUVCPFGU CPJCPF
FGT CP KJP IGUVGNNVGP #PHQTFGTWPIGP &KGU YKFGTURTKEJV PKEJV GVYC FGT YKUUGPUEJCHVNKEJGP
8GTYGPFWPI XQP 'XCNWCVKQP XGTHGJNV LGFQEJ FKG PQVYGPFKIG #DITGP\WPI \YKUEJGP
5WDLGMVKXKV¼V WPF 1DLGMVKXKV¼V 'NMGNGU H×JTV GPVURTGEJGPF CP FCUU GKPG YKUUGPUEJCHVNKEJG
&GHKPKVKQP FCTCWH CD\KGNV œXQP 'XCNWCVKQP KP FGO 5KPPG \W URTGEJGP FCUU URG\KHKUEJG
5CEJXGTJCNVG KP GKPGO QDLGMVKXKGTVGP 8GTHCJTGP WPF PCEJ GZRNK\KV CWH FGP 5CEJXGTJCNV
DG\QIGPGP WPF DGIT×PFGVGP -TKVGTKGP FWTEJ 2GTUQPGP DGYGTVGV YGTFGP FKG \W FKGUGT
$GYGTVWPI KP DGUQPFGTGT 9GKUG DGH¼JKIV UKPFő 







&CU 'XCNWCVKQPUMTKVGTKWO NGIV HGUV CWH YGNEJGT $CUKU FGT 'XCNWCVKQPUIGIGPUVCPF DGYGTVGV
YGTFGP UQNN 
\$ -QUVGP0WV\GP$KNCP\GP $GFCTHG #M\GRVCP\ QFGT 0CEJJCNVKIMGKV *KGT





5VGNNG UGK DGTGKVU CWH FKG YGKVGTG 8GTYGPFWPI FGU $GITKHHU 'HHGMV XGTYKGUGP 9GPP KO
(QNIGPFGP XQP GKPGO 'HHGMV IGURTQEJGP YKTF KUV FKG 8GT¼PFGTWPI QFGT #DYGKEJWPI FGT
WPVGTUWEJVGP 9KTMUCOMGKVUMTKVGTKGP IGOGKPV #IITGUUKQPUNGIKVKOCVKQP )GYCNVJ¼WHKIMGKV
'ORCVJKGWPFRTQUQ\KCNGU8GTJCNVGP
$GKO 7PVGTUWEJWPIUFGUKIP JCPFGNV GU UKEJ WO GKPG 2TQLGMV'XCNWCVKQP OKV
/GJTOGUU\GKVRWPMVFGUKIP YGNEJGU FKG 8GT¼PFGTWPIGP FGT CDJ¼PIKIGP 8CTKCDNGP \YKUEJGP






CPIGNGKVGVGT 2TQ\GUU FGU U[UVGOCVKUEJGP 5COOGNPU WPF #PCN[UKGTGPU XQP
&CVGP+PHQTOCVKQPGP =XGTUVCPFGP YGTFGP? FGT \W PCEJXQNN\KGJDCTGP $GYGTVWPIUWTVGKNGP
H×JTGP UQNNő 
#EMGTOCPP  5  +PUQHGTP KUV GU RTKO¼T FKG 0WV\GPDGYGTVWPI GKPGU
)GIGPUVCPFGU 5CEJXGTJCNVGU QFGT 'PVYKEMNWPIURTQ\GUUGU H×T GKPGP #WHVTCIIGDGT FGT FKG
'XCNWCVKQP XQP FGT YGPKIGT XGTYGTVWPIUQTKGPVKGTVGP )TWPFNCIGPHQTUEJWPI WPVGTUEJGKFGV
'KPKIG (QTUEJGT UGJGP UKEJ WPVGT CPFGTGO CWU FKGUGO )TWPF FC\W XGTCPNCUUV \YKUEJGP
'XCNWCVKQP WPF 9KUUGPUEJCHV \W WPVGTUEJGKFGP 4QNHH 
 DGKURKGNUYGKUG XGTUVGJV WPVGT
'XCNWCVKQP MGKPG 9KUUGPUEJCHV UQPFGTP GKPG DGUQPFGTG (QTO FGT 2TCZKUHQTUEJWPI WPF 




'XCNWCVKQP CNU œRTCZKU WPF CPYGPFWPIUDG\QIGPG 9KUUGPUEJCHVő 
5  FC UKG VTQV\ FGU
WPDGUVTGKVDCTGP$G\WIU\WCW²GTYKUUGPUEJCHVNKEJGPIGUGNNUEJCHVNKEJGP5CEJXGTJCNVGPOKVFGO
#PURTWEJCWH9KUUGPUEJCHVNKEJMGKVFWTEJIGH×JTVYKTF)NGKEJ\GKVKIOCJPVGTXQTFGT)GHCJT
FGT 8GTYKUUGPUEJCHVNKEJWPI FGU #NNVCIU FKG FC\W H×JTGP MÑPPVG FCUU YKUUGPUEJCHVNKEJG
-QPUVTWMVKQPGP FKG UQ\KCNG 9GNV CWU GKPGT XGTHTGOFGVGP RTCZKUHGTPGP 2GTURGMVKXG




 5 &COKV DNKGDG PWT PQEJ FKG WPFCPMDCTG#WHICDG œKO$TWPPGP PCEJ FGP FQTV




7O 8QTY×THGP FGT 2CTVGKNKEJMGKV \W GPVIGJGP WPF FGP KP FGT 9KUUGPUEJCHV CNNIGOGKP
CPIGYCPFVGP )×VGMTKVGTKGP OÑINKEJUV \W GPVURTGEJGP YWTFGP XQO ,QKPV %QOOKVVGG QP
5VCPFCTFUHQT'FWECVKQPCN'XCNWCVKQP5VCPFCTFUH×TYKUUGPUEJCHVNKEJG'XCNWCVKQPGPGTCTDGKVGV
FKG Ō XQP YGPKIGP #PRCUUWPIGP CDIGUGJGP Ō CWEJ XQP FGT &GWVUEJGP )GUGNNUEJCHV H×T
'XCNWCVKQP 
&G)'XCN ×DGTPQOOGP YWTFGP &KG 5VCPFCTFU UKPF KP XKGT *CWRVMCVGIQTKGP
WPVGTVGKNV






&WTEJH×JTDCTMGKV &KG 5VWFKGP UQNNGP FGP TGCNGP )GIGDGPJGKVGP GPVURTGEJGP 'U O×UUGP
UQOKVRTCIOCVKUEJG.ÑUWPIGPH×TMQORNGZG-QPVGZVGIGHWPFGPYGTFGP&KG'XCNWCVKQPUQNN
TGCNKUVKUEJIWVFWTEJFCEJVFKRNQOCVKUEJWPFMQUVGPDGYWUUVCWUIGH×JTVYGTFGP
(CKTPGUU &GT 5EJWV\ FGT 2GTUÑPNKEJMGKVUTGEJVG OWUU IGYCJTV YGTFGP &CTWPVGT KUV \W
XGTUVGJGP FCUU FGT &CVGPUEJWV\ WPF FCU 9QJNGTIGJGP FGT 6GKNPGJOGT GKPGT 'XCNWCVKQP
IGUKEJGTVYGTFGP
)GPCWKIMGKV &KG 'XCNWCVKQP UQNN IGO¼² FGT CNNIGOGKPGP )×VGMTKVGTKGP IGPCWG WPF IWV
IGUKEJGTVG +PHQTOCVKQPGP NKGHGTP*KGT\WIGJÑTVCWEJFCUUFGT'XCNWCVKQPUIGIGPUVCPFIGPCW
DGUEJTKGDGPWPFFKG5VWFKGCWUTGKEJGPFFQMWOGPVKGTVYKTF




YGTFGP#NU#FTGUUCV KUV JKGT FCU/CPPJGKOGT 5VCFVLWIGPFCOV \W DGVTCEJVGPYGNEJGU UKEJ
DGTGKV GTMN¼TV JCV FKG 'TIGDPKUUG KP FKG YGKVGTG 7OUGV\WPI GKPHNKG²GP \W NCUUGP WPF FGP




CWH GKPG SWCPVKVCVKXG $GHTCIWPI DGUEJT¼PMV DGK FGT FKG /QFGTCVQTGP GKPG
8GTOKVVNWPIUHWPMVKQP GKPPGJOGP MQPPVGP WPF MGKP ITQ²GT \WU¼V\NKEJGT <GKV QFGT
QTICPKUCVQTKUEJGT#WHYCPFH×TFKGUGQFGTFKG.GJTRGTUQPGPGPVUVCPF#WEJFKG4KEJVNKPKGFGT
(CKTPGUU YWTFG OKVVGNU \WIGH×IVGT #PQP[OKUKGTWPIUEQFKGTWPIGP GKPIGJCNVGP 5EJNKG²NKEJ
MQPPVG OKVVGNU 4×EMITKHH CWH GKP XCNKFGU 7PVGTUWEJWPIUKPUVTWOGPV FKG $GCEJVWPI FGT
)×VGMTKVGTKGP IGUKEJGTV YGTFGP &KG $GUEJTGKDWPI WPF &QMWOGPVCVKQP GTHQNIV KP 4CJOGP
FKGUGT#TDGKV
)GPCWKIMGKV
¯DGT FKG IGPCPPVGP -TKVGTKGP JKPCWU UKPF GKPKIG YGKVGTG 'KPITGP\WPIGP FGU $GITKHHU \W
VTGHHGP &KG HQNIGPFG ¯DGTUKEJV UQNN \WO GKPGP FKG 8KGNH¼NVKIMGKV FGU $GITKHHU KP FGT






QDLGMVKXG 'XCNWCVKQP UQYKG 'XCNWCVKQP KO (GNF XU KO .CDQT $GK FGT XQTIGPQOOGPGP





8QTJKPGKP FGHKPKGTV KO (GNF FKG QDLGMVKX FWTEJIGH×JTV YKTF WPF FGTGP 'TIGDPKUUG KO
0CEJJKPGKPFGT©HHGPVNKEJMGKV\WI¼PINKEJIGOCEJVYGTFGP
'XCNWCVKQPUOQFGNNG RTCZKUQTKGPVKGTVG GPVYKEMNWPIUQTKGPVKGTVG WPF VJGQTKGQTKGPVKGTVG
'XCNWCVKQP*KGTJCPFGNV GU UKEJWOGKPGRTCZKUQTKGPVKGTG'XCNWCVKQPDGK FGTGKPIGIGDGPGU
2TQLGMVFCPCEJDGWTVGKNVYKTFQDWPFYKGGUUKEJ KO2TCZKUGKPUCV\DGY¼JTVWPF\WYGNEJGP
MQPMTGVGP'HHGMVGPGUH×JTV




<GKVRWPMV 2TQIPQUVKUEJG QFGT RTQURGMVKXG 'XCNWCVKQP 2TQ\GUUGXCNWCVKQP QFGT
'TIGDPKUGXCNWCVKQP&KGDGUEJTKGDGPG7PVGTUWEJWPI KUV GKPG'TIGDPKUGXCNWCVKQPYGNEJGFGT
1WVRWVGXCNWCVKQPGPVURTKEJV
&WTEJH×JTWPIUOQFK KPVTKPUKUEJ XU GZVTKPUKUEJ KPVGTP 
5GNDUVGXCNWCVKQP XU GZVGTP

(TGOFGXCNWCVKQP XGTINGKEJGPF XU PKEJV XGTINGKEJGPF HQTOCVKX XU UWOOCVKX +P FKGUGO




QFGT 2NCPWPI GKPGU 2TQITCOOU \WO 'KPUCV\ MQOOV YGTFGP JKGT FKG 'TIGDPKUUG GKPGT
UWOOCVKXGP'XCNWCVKQPXQTIGUVGNNV
+O5KPPGGKPGT'TIGDPKUGXCNWCVKQPKUVGUUQOKVFCU<KGNFKGUGT#TDGKVœFKG9KTMUCOMGKVGKPGU
2TQITCOOU \W DGWTVGKNGP QJPG GU QRVKOKGTGP \W YQNNGPő 














&KG UWOOCVKXG 'XCNWCVKQP FGU )GYCNVRT¼XGPVKQPURTQLGMVGU GTHQNIVG KP FTGK  5EJTKVVGP #O
$GIKPP UVCPF FKG #WUYCJN FGU 2TQLGMVGU WPF FKG¯DGTGKPMWPHVOKV FGO 5VCFVLWIGPFCOV KP
$G\WI CWH 'TJGDWPIUKPUVTWOGPVG WPF &WTEJH×JTWPI FGT 'XCNWCVKQP CPUEJNKG²GPF FKG
&CVGPGTJGDWPI WPF \WNGV\V FKG #WUYGTVWPI UQYKG &KUMWUUKQP +PVGTRTGVCVKQP WPF
&QMWOGPVCVKQPFGT'TIGDPKUUG
&KG #WUYCJN FGU 2TQLGMVGU YWTFG CPJCPF GKPGT 4GEJGTEJG TGIKQPCNGT 2TQLGMVG \WT
)GYCNVRT¼XGPVKQP XQTIGPQOOGP (×T FCU 2TQLGMV Ő1JPG )GYCNV N¼WHV PKEJVU 1FGT FQEJ!Ŏ
URTCEJ UGKPG DGTGKVUOGJT CNU \GJP ,CJTG CPFCWGTPFG 2TCZKU UQYKG FKG ITQ²G0CEJHTCIG CP
/CPPJGKOGT 5EJWNGP&C ×DGTFKGU DKUNCPI PQEJ MGKPGYKUUGPUEJCHVNKEJG 'XCNWCVKQP GTHQNIV
YCT WPF ¯DGTNGIWPIGP \WT #DUEJCHHWPI FGU 2TQLGMVGU \WIWPUVGP GKPGU WOHCPITGKEJGTGP
2TQLGMVGU H×T )TWPFUEJWNGP GZKUVKGTGP \GKIVGP UKEJ FKG 2TQLGMVNGKVWPI *GTT ,×TIGP $TGEJV
UGJTKPVGTGUUKGTVCPGKPGTYKUUGPUEJCHVNKEJFWTEJIGH×JTVGP'XCNWCVKQP
&KG 7OUGV\WPI FKGUGU *CWRV\KGNU GKPGT 'TJGDWPI FGT 'HHGMVG FGU 2TQLGMVGU CWH




ÑMQPQOKUEJGP )T×PFGP KUV FKGUG 'PVUEJGKFWPI H×T GKPG HTCIGDQIGPDCUKGTVG &CVGPGTHCUUWPI
IGTGEJVHGTVKIV FC H×T CWUUCIGMT¼HVKIG 'TIGDPKUUG GKP OÑINKEJUV ITQ²GT 5VKEJRTQDGPWOHCPI
IGUKEJGTVYGTFGPOWUUVG+O)GIGPUCV\\WSWCNKVCVKXGP&CVGPMCPPGKPG(TCIGDQIGPGTJGDWPI
KOOGT PWT FCU #PVYQTVXGTJCNVGP FGT 6GKNPGJOGT DGWTVGKNGP YQFWTEJ FKG 9CJN GKPGU
OÑINKEJUVXCNKFGP7PVGTUWEJWPIUKPUVTWOGPVGUDGUQPFGTG4GNGXCP\GTJ¼NV
#WHITWPF FGT IWVGP 2CUUWPI FGU(TCIGDQIGPU \WT 'THCUUWPI XQP 'ORCVJKG 2TQUQ\KCNKV¼V
#IITGUUKQPUDGTGKVUEJCHV WPF CIITGUUKXGO 8GTJCNVGP 
('2## .WMGUEJ  \W FGP
IGIGDGPGP (TCIGUVGNNWPIGP UQYKG FGUUGP CWUH×JTNKEJGT YKUUGPUEJCHVNKEJGT 8CNKFKGTWPI WPF
PKEJV\WNGV\VFCPMFGU8QTNKGIGPUGKPGT2CTCNNGNXGTUKQPH×T9KGFGTJQNWPIUOGUUWPIGPHKGNFKG
'PVUEJGKFWPICWHFKGUGU+PUVTWOGPV&CU'TJGDGPWPVGTUEJKGFNKEJGTCDJ¼PIKIGTGT8CTKCDNGPKP
GKPGO/GJTOGUU\GKVRWPMVFGUKIP XGTITÑ²GTV FKG UVCVKUVKUEJG 8CNKFKV¼V WPF GTOÑINKEJV UQOKV
IGPCWGTG 5EJNWUUHQNIGTWPIGP #W²GTJCND FGT 5MCNGPDGTGKEJG FGTGP PFGTWPI GKPG
*GTCDUGV\WPI FGT 8CNKFKV¼V OKV UKEJ IG\QIGP J¼VVG YWTFGP XGTUEJKGFGPG 'TYGKVGTWPIGP
XQTIGPQOOGP FKG \WO GKPGP \WT$GCPVYQTVWPI FGT (TCIGUVGNNWPIGP PQVYGPFKIYCTGP WPF
\WO CPFGTGP XQO 5VWFKGPFGUKIP 




(TCIGDQIGP \WP¼EJUV OKV GKPGO %QFKGTWPIUHGNF \WT PQVYGPFKIGP #PQP[OKUKGTWPI FGT
2TQDCPFGPWPF8GTJKPFGTWPIXQP#VVTKVKQPUGKPHN×UUGPDGKFGT#WUYGTVWPICWUIGUVCVVGV5QOKV
MÑPPGP 2TQDCPFGP FKG PCEJ FGT GTUVGP 'TJGDWPIUYGNNG CWUHCNNGP \WIWPUVGP GKPGU9KVJKP
5WDLGMV&GUKIPU CWUIGUEJNQUUGP YGTFGP WO JÑJGTG UVCVKUVKUEJG 8CNKFKV¼V 
JÑJGTG 2QYGT
IGTKPIGTG(GJNGTXCTKCP\\WGTTGKEJGP
&C GU CWU )T×PFGP FGT RTCMVKUEJGP &WTEJH×JTDCTMGKV PKEJV OÑINKEJ YCT GKPG CWUTGKEJGPF
ITQ²G -QPVTQNNITWRRG GKP\WDG\KGJGP KP FGT FCU 6GUVKPUVTWOGPV CP OKPFGUVGPU \YGK




OÑINKEJUV MWT\GT \GKVNKEJGT &KUVCP\ FWTEJIGH×JTV 
GKPGP 6CI XQT WPF GKPGP 6CI PCEJ FGT
6GKNPCJOG CP FGT /C²PCJOG UQFCUU GKP MWT\\GKVKIGT 'HHGMV OKV YGKVIGJGPF
CWU\WUEJNKG²GPFGP (TGOFGKPHN×UUG IGUKEJGTV YGTFGP MQPPVG )GIGP GKPG &WTEJH×JTWPI FGU
2T¼ WPF2QUVVGUV CO2TQLGMVVCI UGNDUV URTCEJ XQT CNNGOFGT \GKVNKEJ#WHYCPF FGT \W GKPGT
XGTM×T\VGP 2TQLGMVFCWGT IGH×JTV J¼VVG UQYKG FKG GXGPVWGNN OCPIGNJCHVG
-QP\GPVTCVKQPUNGKUVWPIFGT6GKNPGJOGTCOUR¼VGP0CEJOKVVCIPCEJFGT2TQLGMVFWTEJH×JTWPI
<WFGOMQPPVGFCXQPCWUIGICPIGPYGTFGPFCUUFKGFC\YKUEJGPNKGIGPFG0CEJVFGP6TCPUHGT
FGU )GNGTPVGP DGI×PUVKIV QJPG ITQ²G (TGOFGKPHN×UUG QFGT GPVYKEMNWPIUDGFKPIVG
8GT¼PFGTWPIGP GKP\WUEJNKG²GP #WEJ FGT <GKVRWPMV FGU FTKVVGP 6GUV\GKVRWPMVGU

-CVCOPGUGVGUVYWTFG TGEJV \GKVPCJ KP GKPGO#DUVCPF XQP CEJV9QEJGPIGY¼JNV WO GKPG
OÑINKEJG.CPI\GKVYKTMWPIXQTFGO*KPVGTITWPFFGTGTUVGP'JGDWPIGPHGUVUVGNNGP\WMÑPPGP
WPF INGKEJ\GKVKI QPVQIGPGVKUEJG QFGT CPFGTYGKVKIG GZVGTP DGGKPHNWUUVG 7PVGTUEJKGFG KO
'TIGDPKUQJPGGKPG6GKNPCJOGCO2TQLGMVUQIGTKPIYKGOÑINKEJ\WJCNVGP
#WHITWPF FGT WPVGTUWEJVGP #NVGTUURCPPG KP FGT FKG 2WDGTV¼V DGK XKGNGP *GTCPYCEJUGPFGP
GKPUGV\V QFGT DGTGKVU KP XQNNGO )CPIG KUV KUV XQP GKPGT GJGT UEJPGNNGP 9CPFNWPI FGT
WPVGTUWEJVGP UQ\KCNGP &KOGPUKQPGP CWU\WIGJGP WPF FGO #URGMV FGT 8GTJKPFGTWPI
CPFGTYGKVGT'KPHN×UUGIGTCFGDGKHGJNGPFGT-QPVTQNNITWRRGDGUQPFGTG$GFGWVWPI\W\WOGUUGP
8QTCWUUGV\WPI H×T GKPG MCWUCNG +PVGTRTGVCVKQP KUV \WFGOGKPG CWUTGKEJGPFITQ²G5VKEJRTQDG
FKGUKIPKHKMCPVG'TIGDPKUUGNKGHGTVWPFXGTUEJKGFGPG$GFTQJWPIGPFGTKPVGTPGP8CNKFKV¼V
\$







6GUVKPUVTWOGPVU MQPPVG CPJCPF FGT 0QTOKGTWPI DGK FGT 'PVYKEMNWPI FGT 2CTCNNGNXGTUKQPGP
FGU(TCIGDQIGPUOKPKOKGTVYGTFGP
&KG 'KPUEJ¼V\WPI FGT .GJTRGTUQPGP \WT 5KVWCVKQP KJTGT -NCUUG XQT WPF PCEJ FGO 2TQLGMV
YWTFG CPJCPF GKPGT UKGDGPUVWHKIGP 5MCNC \WT #WURT¼IWPIUUV¼TMG XQP XGTDCNGT RJ[UKUEJGT





&KG #WUYCJN FGT VGKNPGJOGPFGP -NCUUGP D\Y -NWORGPUVKEJRTQDGP GTHQNIVG ×DGT FKG
#POGNFWPI FGT 5EJWNMNCUUGP H×T FCU 2TQLGMV #NNG VGKNPGJOGPFGP -NCUUGP FGT
,CJTICPIUUVWHGPUGEJUDKUPGWPCWU4GCN*CWRVWPF(ÑTFGTUEJWNGPYWTFGPKPFKG'XCNWCVKQP
GKPDG\QIGP &KG UQ \WUCOOGPIGUGV\VG #WUYCJN UVGNNV \WO GKPGP UKEJGT FCUU MGKPG
OQVKXCVKQPCNGP 'HHGMVG KP FKG #WUYCJN GKPHNKG²GP WPF GTOÑINKEJVG \WO CPFGTGP GKPG
CWUTGKEJGPFG6GKNPGJOGTCP\CJNH×TFKG7PVGTUWEJWPI\WIGYKPPGP
0CEJ FGT 'TCTDGKVWPI FGU 7PVGTUWEJWPIUFGUKIPU GTHQNIVG KP GKPGO \YGKVGP 5EJTKVV FKG
&WTEJH×JTWPI FGUUGNDGP YQDGK FKG 2T¼ WPF 2QUVHTCIGDÑIGP LGYGKNU WPVGT #WHUKEJV FGT





.GJTRGTUQP CWUIGIGDGP WO 8GTYGEJUNWPIGP FGT 8GTUKQPGP \W XGTOGKFGP &GT 2QUVVGUV
GTHQNIVG CO (QNIGVCI FGT -CVCOPGUG6GUV CEJV 9QEJGP PCEJ FGT &WTEJH×JTWPI FGT
/C²PCJOG\GKVPCJ\WO#DUEJNWUUIGURT¼EJFGT/QFGTCVQTGPOKVFGT.GJTRGTUQPDGKFGTFKG






(×T FKG 'XCNWCVKQP FGU )GYCNVRT¼XGPVKQPURTQLGMVGU YWTFG CWU \WO 6GKN DGTGKVU IGPCPPVGP
)T×PFGP CWH FKG8GTYGPFWPI UVCPFCTFKUKGTVGT (TCIGDÑIGP \WT×EMIGITKHHGP&KG UEJTKHVNKEJG
$GHTCIWPI \¼JNV \W FGP OGKUVCPIGYCPFVGP 7PVGTUWEJWPIUXGTHCJTGP WPF ITGP\V UKEJ
KPUDGUQPFGTG FWTEJ KJTGP JQJGP )TCF FGT 5VCPFCTFKUKGTWPI XQP CPFGTGP




























#PYGPFWPI FGT (TCIGDQIGP/GVJQFG YGTFGP FGP CPVYQTVGPFGP 2GTUQPGP URTCEJNKEJ MNCT
UVTWMVWTKGTVG 8QTNCIGP \WT $GWTVGKNWPI IGIGDGP FJ CNNG 2GTUQPGP WTVGKNGP CPJCPF FGT
INGKEJGP /GTMOCNGő 
/WOOGPFG[)TCW  5  &KGU IKNV CWEJ H×T FCU XQTNKGIGPFG
7PVGTUWEJWPIUKPUVTWOGPV &KG 8QT\×IG FKGUGT UVCTMGP 5VCPFCTFKUKGTWPI IGIGP×DGT GKPGT
SWCNKVCVKXGP(TCIGVGEJPKMDGVQPV4QIIG
œ&GO8QTVGKNFGU0WCPEGPTGKEJVWOUWPFFGTKPFKXKFWGNNGP#PVYQTVRT¼IWPIUVGJV
FGT GTJGDNKEJG0CEJVGKN UEJYKGTKIGT QFGT ICT WPOÑINKEJGT8GTINGKEJDCTMGKVOKV
CPFGTGP W²GTWPIGP GPVIGIGP (TCIGDÑIGP OKV XQTIGIGDGPGP
#PVYQTVOÑINKEJMGKVGP=ŗ?H×JTGPFKTGMV\WSWCPVKHK\KGTDCTGP&CVGPWPFFCOKVKP




GKPKIGOGVJQFKUEJG5EJY¼EJGP CWH \W FGPGP IGYÑJPNKEJ/GUUIGPCWKIMGKV<WXGTN¼UUKIMGKV
UQYKG FKG )×NVKIMGKV WPF#WUUCIGMTCHV FGT 'TIGDPKUUG IG\¼JNV YGTFGP 7OUQYKEJVKIGT KUV
GKPGUQTIH¼NVKIGWPFYKUUGPUEJCHVNKEJHWPFKGTVG-QPUVTWMVKQPFGT(TCIGDÑIGP5GFNOGKGTWPF
4GPMGYKV\ UEJTGKDGP\WT8GTJKPFGTWPIFGT IGPCPPVGP5EJY¼EJGP UKGDGP$GFKPIWPIGP GKPG
DGUQPFGTG4GNGXCP\DGKO'TUVGNNGPUVCPFCTFKUKGTVGT(TCIGDÑIGPWPF6GUVU\W$GIQPPGPOKV
FGT VJGQTGVKUEJGP 8QTCTDGKV FKG CNU $CUKU H×T FKG YGKVGTGP 5EJTKVVG GKPG WPCDFKPIDCTG
8QTCWUUGV\WPIFCTUVGNNVUQYKGFGT'PVUEJGKFWPI×DGTHQTOCNG#URGMVG
(TCIGPXU#WUUCIGP
.¼PIG #P\CJN FGT #PVYQTVOÑINKEJMGKVGP HQNIGP +VGOCWUYCJN 
VJGQTKGDCUKGTV WPF QHVOCNU
OKVVGN 'ZRGTVGPDGHTCIWPIGP 8QTUVWFKGP QFGT (CMVQTGPCPCN[UG WPF +VGOCPCN[UG

5EJYKGTKIMGKV WPF 6TGPPUEJ¼THG OKV CPUEJNKG²GPFGT 4GXKUKQP FGT +VGOU 8QT FGT










OKV GKPGO QDLGMVKXGP /GUUKPUVTWOGPV FGT +PFKXKFWCNFKCIPQUVKM \W XGTYGEJUGNP KUV YKG
+PVGNNKIGP\ QFGT .GKUVWPIUVGUVXGTHCJTGP UQPFGTP FWTEJ FKG EJCTCMVGTKUVKUEJGP
5GNDUVDGUEJTGKDWPIGPUGKPG$GFGWVWPIXKGNOGJTœCWUUGKPGTGKIGPV×ONKEJGP<YKUEJGPUVGNNWPI






'KIPWPI H×T GKPGP URG\KGNNGP)GIGPUVCPFUDGTGKEJ P¼ONKEJ \WT 'THCUUWPI KPPGTGT <WUV¼PFG
'TNGDPKUYGNVGP 'KPUVGNNWPIGP WPF -QIPKVKQPGP FKG UKEJ YGPP ×DGTJCWRV PWT UEJYGT ×DGT
8GTJCNVGPUDGQDCEJVWPIGP GTHCUUGP NCUUGP )NGKEJGU IKNV KP GKPKIGP (¼NNGP CWEJ H×T




UGJT YGKV IGHCUUVGP )GYCNVDGITKHH XQTUVGNNDCT XIN \$ FKG $GQDCEJVWPIUUVWFKG XQP
1UYCNF-TCRROCPP  QFGT  KO .CDQT CWUIGNÑUV YGTFGP MÑPPGP 
\$ )GYCNV KPHQNIG
DGUVKOOVGT 2TQXQMCVKQPGP (×T GKPGP )TQ²VGKN FGT H×T FKG XQTNKGIGPFG 7PVGTUWEJWPI
TGNGXCPVGP(TCIGUVGNNWPIGPVTKHHVDGKFGUPKEJV\W
'KPYGKVGTGT-TKVKMRWPMVKUVFKGUQIGPCPPVGUQ\KCNG'TY×PUEJVJGKVDGKO#PVYQTVXGTJCNVGPFKG
LGFQEJ DGK O×PFNKEJGP $GHTCIWPIGP OGJT KPU )GYKEJV H¼NNV CNU DGK UEJTKHVNKEJGP .CWV
/WOOGPFG[WPF)TCWJCDGP2TQDCPFGPDGKCPQP[OGPUEJTKHVNKEJGP$GHTCIWPIGPKPUIGUCOV
FGP IGTKPIUVGP #PNCUU \W DGUEJÑPKIGPFGO #PVYQTVXGTJCNVGP 
 5  YQOKV CWEJ
FKGUGO-TKVKMRWPMVGPVIGIGPIGYKTMVYKTF&CT×DGTJKPCWU NCUUGPUKEJ HQNIGPFG8QTVGKNGFGT
UEJTKHVNKEJGP$GHTCIWPIHQTOWNKGTGP5KGUKPFUGJTÑMQPQOKUEJFCXKGNG2GTUQPGPINGKEJ\GKVKI
DGHTCIVYGTFGPMÑPPGP GU IKDV MGKPGP +PVGTXKGYGTQFGT$GQDCEJVGTGKPHNWUU UKG UKPFFWTEJ
FGP JQJGP)TCF CP 5VCPFCTFKUKGTWPI IWV SWCPVKHK\KGTDCT WPF RT¼\KUG XGTINGKEJDCT XGTH×IGP
×DGT GKPGP JQJGP )TCF FGT #PQP[OKV¼V WPF GTOÑINKEJGP GKPG YGUGPVNKEJ GKPHCEJGTG
'TTGKEJDCTMGKV FGT $GHTCIVGP 






FGO 8GTUV¼PFPKU FGT /GUUYGTVG FKG UVGVU KO 5KPPG FGT 5GNDUVMQP\GRVHQTUEJWPI CNU GKPG
#WUUCIG×DGTGKPKIGTOC²GPUVCDKNG-QIPKVKQPGPWPF$GYGTVWPIGP×DGTFKGGKIGPG2GTUQPWPF
PKEJV CNU QDLGMVKX IGOGUUGPG +PFKXKFWCNFKCIPQUG XGTUVCPFGP YGTFGP UQNNVGP 8QT FKGUGO
*KPVGTITWPF WPF WPVGT $GCEJVWPI FGT IGPCPPVGP 5EJY¼EJGP WPF 5EJYKGTKIMGKVGP KUV FKG
#PYGPFWPI FGT (TCIGDQIGP/GVJQFG \WT 'THCUUWPI FGT WPVGTUWEJVGP &KOGPUKQPGP KO
4CJOGPGKPGTUWOOCVKXGP2TQLGMVGXCNWCVKQPUGJTIWVIGGKIPGV





















FCDGK CNU #PVCIQPKUV \W #IITGUUKQPUDGTGKVUEJCHV CWH FGT &KURQUKVKQPUGDGPG XGTUVCPFGP
Y¼JTGPF2TQUQ\KCNKV¼VCNU)GIGPUV×EM\WCIITGUUKXGO8GTJCNVGPCWHFGT8GTJCNVGPUGDGPGIKNV
&KG5MCNGPMÑPPGPYKGHQNIVDGUEJTKGDGPYGTFGP
&KG 'ORCVJKGUMCNC WOHCUUV FKG 8QTICDG XQP  UQ\KCNGP 5KVWCVKQPGP OKV LGYGKNU \YGK














5GNDUVXGTUV¼PFNKEJ GTNCWDV FKG $GCPVYQTVWPI GKP\GNPGT (TCIGP MGKPG 4×EMUEJN×UUG CWH FKG
\WIGJÑTKIGP'TIGDPKUUGJKGTKO5KPPGGKPGUJQJGPQFGTPKGFTKIGP'ORCVJKGYGTVGU/GTMOCN
FGT (TCIGDQIGP/GVJQFG KUV FCUU H×T FKG $GYGTVWPI GKPGU WPVGTUWEJVGP /GTMOCNU






&KG 5MCNC 2TQUQ\KCNKV¼V DGUVGJV LG 2CTCNNGNHQTO CWU  5GNDUVDGUEJTGKDWPIUKVGOU OKV
FKEJQVQOGO #PVYQTVHQTOCV FKG XGTUEJKGFGPG 8GTJCNVGPUYGKUGP YKG \$ *GNHGP 6GKNGP
-QQRGTKGTGP QFGT 6TÑUVGP UQYQJN KP (QTO OQVKXCVKQPCNGT CNU CWEJ UKVWCVKQPCNGT
)GIGDGPJGKVGP VJGOCVKUKGTV WPF KPHQTOKGTV FCFWTEJ ×DGT FKG #WURT¼IWPI RTQUQ\KCNGT





&KG 5MCNC #IITGUUKQPUDGTGKVUEJCHV WOHCUUV GDGPHCNNU  +VGOU YQDGK LGYGKNU MWT\G
5KVWCVKQPGPDGUEJTKGDGPUKPF KPFGPGPGKP,WIGPFNKEJGTDGKURKGNUYGKUGWPIGTGEJVDGJCPFGNV
IG¼TIGTVQFGTRTQXQ\KGTVYKTFWPFFCTCWHOKVCIITGUUKXGO8GTJCNVGPTGCIKGTV&KG$GHTCIVGP
YGTFGP IGDGVGP CWH GKPGT UKGDGPUVWHKIGP#PVYQTVUMCNC CP\WIGDGP QD UKG FKGUGU8GTJCNVGP
IGTGEJVHGTVKIVHKPFGPQFGTPKEJV&COKVDKNFGVFKG5MCNC#IITGUUKQPUDGTGKVUEJCHVKO5KPPGXQP
)GYCNVNGIKVKOCVKQPCD






FKG XGTUEJKGFGPG CIITGUUKXG 8GTJCNVGPUYGKUGP \WO )GIGPUVCPF JCDGP 
YKG \$ LGOCPFGP
¼TIGTP QFGT DGUEJKORHGP 5CEJGP DGUEJ¼FKIGP GVE &KGUG YGTFGP IGOGKPUCO OKV FGT
2TQUQ\KCNKV¼VOKVJKNHGFKEJQVQOGT#PVYQTVXQTICDGPGTJQDGP





 DGVQPV KP FGT-WT\DGUEJTGKDWPIFGU8GTHCJTGPU FCUU GU H×T FKG'XCNWCVKQP
IGYCNVRT¼XGPVKXGT/C²PCJOGPKOUEJWNKUEJGP$GTGKEJDGUQPFGTUIGGKIPGVKUV<WFGONKGIGP
\YGKGEJVG2CTCNNGNXGTUKQPGPXQTFKG KO4CJOGPFGUJKGT TGCNKUKGTVGPSWCUKGZRGTKOGPVGNNGP






(TCIGDÑIGP CDYGEJUGNPF \WT #PYGPFWPI MCOGP &KG $GCTDGKVWPIUFCWGT NKGIV NCWV
6GUVJCPFDWEJDGK/KPWVGP$GKFG8GTUKQPGPNKGIGPKO#PJCPIFGT#TDGKVXQT
#P\WOGTMGP KUV CNNGTFKPIU YKG YGKVGT QDGP DGTGKVU CPIGFGWVGV FCUU OKVVGNU GKPGT
(TCIGDQIGPGTJGDWPI UVGVU PWT FCU #PVYQTVXGTJCNVGP WPF UQOKV UWDLGMVKXG 'KPUEJ¼V\WPIGP
WPF$GYGTVWPIGPFGT6GKNPGJOGTGTJQDGPYGTFGPMÑPPGP&KG$GQDCEJVWPIFGT6GKNPGJOGT
KP CWVJGPVKUEJGP 5KVWCVKQPGP MCPP JKGTOKV PKEJV IGNGKUVGV YGTFGP YGPPINGKEJ CWHITWPF FGT
5VKEJRTQDGPITÑ²G WPF FGU XCNKFGP +PUVTWOGPVU FGPPQEJ CWUUCIGMT¼HVKIG 'TIGDPKUUG GT\KGNV
YGTFGP MÑPPGP &KG 'PVUEJGKFWPI IGIGP GKPG SWCNKVCVKXG 'TJGDWPI \WIWPUVGP GKPGT
SWCPVKVCVKXGP'THCUUWPIUOGVJQFGYWTFGYGKVGTQDGPDGTGKVUFKUMWVKGTV
&GT('2##KUVYKGQDGPDGTGKVUCPIGOGTMVGKP UVCPFCTFKUKGTVGU6GUVXGTHCJTGPYGNEJGUFGP





&KG2TQHKNTGNKCDKNKV¼VDGVT¼IV  H×T(TCIGDQIGPHQTO#D\Y  H×T(TCIGDQIGPHQTO$&C
DGKFG-QGHHK\KGPVGP×DGTFGO)TGP\YGTVXQP  NKGIGP UKPFFKG8QTCWUUGV\WPIGP H×T GKPG
IGVTGPPVG +PVGTRTGVCVKQP FGT 5WDUMCNGPYGTVG FGU ('2## IGIGDGP 
.WMGUEJ  5 
+PJCNVNKEJG WPF -QPUVTWMVXCNKFKV¼V UKPF FWTEJ FKG #PNGJPWPI FGT +VGOGPVYKEMNWPI CP FKG
LGYGKNKIGP 6JGQTKGP IGIGDGP &CDGK YWTFG LGYGKNU GKPG 7PVGTUEJGKFWPI \YKUEJGP
&KURQUKVKQPU WPF 8GTJCNVGPUGDGPG GKPIGJCNVGP &GWVNKEJG )GUEJNGEJVUWPVGTUEJKGFG DGNGIGP




$GK FGT #WHDGTGKVWPI FGU &CVGPOCVGTKCNU YWTFGP LGYGKNU FKG (TCIGDÑIGP GKPGT
-NWORGPUVKEJRTQDG H×T CNNG FTGK 6GUVFWTEJN¼WHG WO FKGLGPKIGP TGFW\KGTV FKG PWT CP GKPGO
QFGT \YGK 6GUVFWTEJN¼WHGP VGKNIGPQOOGP JCDGP 
8GTJKPFGTWPI XQP #VVTKVKQPU
#DPWV\WPIUGKPHN×UUGP UQYKG WO UQNEJG FKG HGJNGTJCHV QFGT QHHGPUKEJVNKEJ U[UVGOCVKUEJ
CWUIGH×NNV YWTFGP &KG &WTEJUKEJV WPF <WVGKNWPI GTHQNIVG OKV *KNHG FGT




PWOOGTKGTV WPF FGTGP 9GTVG KP GKPG 'ZEGN&CVGPOCVTKZ ×DGTVTCIGP &KGUG YWTFG
GPVURTGEJGPF GKPGU \WXQT HGUVIGNGIVGP -QFKGTWPIURNCPU CPIGNGIV FC FCU 6GUVKPUVTWOGPV KP
FGP FTGK 6GKNCDUEJPKVVGP CWH WPVGTUEJKGFNKEJG 5MCNKGTWPIGP \WT×EMITGKHV WPF FCT×DGT JKPCWU
WOFKGRGTUÑPNKEJGP#PICDGPCWHFGTGTUVGP5GKVGGTI¼P\VYWTFG
#PUEJNKG²GPF YWTFG FKG &CVGPOCVTKZ KP FCU 5VCVKUVKMRTQITCOO œ5VCVKUVKECN #PCN[UKU
5[UVGOUő MWT\ 5#5 GKPIGURGKUV WPF FQTV FGP HQNIGPFGP 2TQ\GFWTGP WPVGT\QIGP 7PVGT
#PYGPFWPIFGT2TQ\GFWTŐ70+8#4+#6'ŎYWTFGPFKGPQVYGPFKIGP6GUVUCWHITWPFNGIGPFG
5VCVKUVKMOC²G YKG \$ *¼WHKIMGKVUXGTVGKNWPIGP .CIGRCTCOGVGT 0QTOCNXGTVGKNWPI WPF
3WCPVKNG FWTEJIGH×JTV /KV *KNHG FGT 2TQ\GFWT Ő)./Ŏ YWTFGP FKG 8CTKCP\CPCN[UGP OKV
/GUUYKGFGTJQNWPIGP CWUIGIGDGP FWTEJ FKG2TQ\GFWT Ő/'#05Ŏ&KHHGTGP\YGTVG FGT5MCNGP
PCEJ/KVVGNYGTVUVTGPPWPICWHIGDTQEJGPWPFOKVVGNU2TQ\GFWTŐ%144ŎFKG-QTTGNCVKQPGPFGT
5MCNGP ×DGT CNNG FTGK 6GUV\GKVRWPMVG GTTGEJPGV &CT×DGT JKPCWU YWTFGP OKV FGT 2TQ\GFWT
Ő(4'3Ŏ -TGW\VCDGNNGP \W 8GT¼PFGTWPIUOC²GP FCTIGUVGNNV WPF UQOKV KPUIGUCOV FKG













'KPQTFPWPIGP GTTGKEJVYGTFGP&C CNNG9GTVGYKG DGTGKVU DGK FGT5VKEJRTQDGPDGUEJTGKDWPI
\WT2T×HWPIFGT8QTCWUUGV\WPIGPH×TFKGCPIGYCPFVGPKPHGTGP\UVCVKUVKUEJGP8GTHCJTGPGTÑTVGTV
YWTFG CPP¼JGTPF PQTOCNXGTVGKNV NKGIGP GKIPGP UKEJ FKG /KVVGNYGTVG DGUQPFGTU IWV CNU
4GRT¼UGPVCPVGPFGT\WIGJÑTKIGP8GTVGKNWPIGP&KGUGUKPFUQYQJNKPVCDGNNCTKUEJGTCNUCWEJKP
ITCHKUEJGT (QTO FCTIGUVGNNV WO \WO GKPGP FKG<CJNGP CNU UQNEJG CWH\W\GKIGP \WO CPFGTGP
CDGT CWEJ FKG 'PVYKEMNWPIGP KO 8GTJ¼NVPKU \WGKPCPFGT \W XKUWCNKUKGTGP #PJCPF FGT











݀ ൌ  ௫ҧభି௫ҧమඥሺ௦భି௦మሻȀଶ
&CFKG$GTGEJPWPIFGT'HHGMVUV¼TMGPGDGPFGT*ÑJGFGT/KVVGNYGTVUFKHHGTGP\UVCTMCDJ¼PIKI
XQO#WUOC² FGT 5VCPFCTFCDYGKEJWPI KUV UKPF UVCTMG 'HHGMVG KO 5KPPG FGT -NCUUKHKMCVKQP
PCEJ%QJGP
DGKUGJTJGVGTQIGPGP9GTVGXGTVGKNWPIGPYKGGUJKGTFGT(CNNKUVGJGTPKEJV







6GUV\GKVRWPMVG N¼UUV LGFQEJ CW²GT #EJV FCUU $GYGIWPIGP FGT +PFGZYGTVG KO (CNNG FKGUGT
7PVGTUWEJWPI UVGVU KP DGKFG 4KEJVWPIGP UVCVVHKPFGP YKG CPJCPF FGT UKEJ CWUYGKVGPFGP
5VCPFCTFCDYGKEJWPIGPDGTGKVUCD\WNGUGPKUV +PUQHGTPGTNCWDVFKG#PICDGFGUCTKVJOGVKUEJGP





HQNIGP &KG &GHK\KVG DGKFGT CPIGH×JTVGP &CTUVGNNWPIUHQTOGP MÑPPGP FWTEJ FKG &CTUVGNNWPI
DGKFGT #PICDGP YGKVIGJGPF CWHIGJQDGP YGTFGP WPF NCUUGP UQOKV GKPGP FKHHGTGP\KGTVGTGP
$NKEMCWHFKGVCVU¼EJNKEJGP'HHGMVGFGU)GYCNVRT¼XGPVKQPURTQLGMVGU\W
&KG'TIGDPKUUGFGT*[RQVJGUGPRT×HWPIUEJNKG²GPUKEJLGYGKNUKPGKPGOMWT\GP#DUEJPKVVFGP
CWUH×JTNKEJGP FGUMTKRVKXGP &CTUVGNNWPIGP CP *KGT\W GKIPGVG UKEJ FKG &WTEJH×JTWPI
GKPHCMVQTKGNNGT 8CTKCP\CPCN[UGP OKV /GUUYKGFGTJQNWPI &GTGP <KGN KUV GU FKG
2QRWNCVKQPUXCTKCP\ 
ı OKV *KNHG FGT 8CTKCP\ KPPGTJCND FGT )TWRRGP FKG \WO INGKEJGP
6GUV\GKVRWPMV GTJQDGPGP YWTFGP 
(GJNGTXCTKCP\ߪො௜௡௡ଶ  UQYKG FGT 8CTKCP\ FGT /KVVGNYGTVG
















0CEJ 0CEJVKICNN WPF 9KTV\ 
 5  N¼UUV UKEJ LGFQEJ PWT OKVVGNU #PICDG FGT
'HHGMVUV¼TMG CWEJ FKG RTCMVKUEJG $GFGWVUCOMGKV UKIPKHKMCPVGT 'TIGDPKUUG GKPGT GORKTKUEJGP
&CVGPGTJGDWPI CDUEJ¼V\GP &GT IGPCPPVG *CWRVGHHGMV YKTF GPVURTGEJGPF OKV FGO LGYGKNU
DGTGKVU GTHQNIVGP'TIGDPKUFGT'HHGMVUV¼TMGPDGTGEJPWPIDGNGIV&GPP CPFGTU CNUFGTR9GTV
FGT GKPG 9CJTUEJGKPNKEJMGKVUGKPQTFPWPI GTNCWDV NKGHGTV FKG 'HHGMVUV¼TMG 'TIGDPKUUG FKG




XGTOGKFGP #PUEJNKG²GPF YGTFGP FKG 8GT¼PFGTWPIGP FGT -QTTGNCVKQPUMQGHHK\KGPVGP \W FGP
DGKFGPUR¼VGTGP<GKVRWPMVGPGTÑTVGTV
<WT $GTGEJPWPI FGT <WUCOOGPJCPIUUV¼TMGP YWTFG CWHITWPF FGT 7PCDJ¼PIKIMGKV XQP
/C²GKPJGKVGP CWH FKG 2GCTUQPUEJG 2TQFWMV/QOGPV-QTTGNCVKQP \WT×EMIGITKHHGP FGTGP
'TIGDPKUCNU/C²FGUNKPGCTGP<WUCOOGPJCPIU\YKUEJGP\YGKOKPFGUVGPUKPVGTXCNNUMCNKGTVGP
/GTMOCNGP \W YGTVGP KUV #P\WOGTMGP KUV FCUU GKP UVQEJCUVKUEJGT LGFQEJ PKEJV NKPGCTGT
<WUCOOGPJCPI DGK FGT $GTGEJPWPI OKV *KNHG FGT 2TQFWMV/QOGPV-QTTGNCVKQP \W
XGTH¼NUEJVGP'TIGDPKUUGP H×JTGPY×TFG FC GT FWTEJ FKGUGU8GTHCJTGP PKEJV MQTTGMV GTMCPPV
YKTF &KG 8QTCWUUGV\WPI FGT 5MCNKGTWPI KUV GTH×NNV WPF FKG .KPGCTKV¼V YKTF WO GKPGT
8GTH¼NUEJWPI FGT 'TIGDPKUUG XQT\WDGWIGP KP FGP GKP\GNPGP#DUEJPKVVGP \WU¼V\NKEJ \W FGP
PWOGTKUEJGP#PICDGPKP(QTOGKPGT2WPMVYQNMGXKUWCNKUKGTVYCUDGTGKVUGTUVG4×EMUEJN×UUG
CWHFKG5V¼TMGFGULGYGKNKIGP<WUCOOGPJCPIUGTNCWDV








TGRT¼UGPVKGTV GKPGP XQNNUV¼PFKI RQUKVKXGP NKPGCTGP <WUCOOGPJCPI GKP 9GTV XQP  GKPGP
XQNNUV¼PFKI PGICVKXGP <WT $GTGEJPWPI FGU -QGHHK\KGPVGP YKTF FKG -QXCTKCP\







IGNVGP PCEJ %QJCP 
 5 HQNIGPFG ITQDG 8GTGKPDCTWPIGP 













+P FGP HQNIGPFGP #DUEJPKVVGP YGTFGP FKG 'TIGDPKUUG FGT 'TJGDWPIGP \W FGP FTGK
6GUV\GKVRWPMVGP FCTIGUVGNNV &KG CWUH×JTNKEJG FGUMTKRVKXG &CTUVGNNWPI WPF &KUMWUUKQP FGT
'TIGDPKUUGYKTFJKGTDGKLGYGKNUFGT$GCPVYQTVWPIFGT*[RQVJGUGPXQTCWUIGJGP#WU)T×PFGP
FGT¯DGTUKEJVNKEJMGKV HQNIV FGT#WHDCWFGT&CTUVGNNWPI UVTWMVWTGNN FGTQDGPJGTCPIG\QIGPGP
#DHQNIGFGT(TCIGUVGNNWPIGPWPF*[RQVJGUGP'PVURTGEJGPFYKTF\WP¼EJUVFKG'PVYKEMNWPI
FGT CDJ¼PIKIGP 8CTKCDNGP ×DGT FKG FTGK GTHQNIVGP /GUU\GKVRWPMVG DGUEJTKGDGP DGXQT FGT
'KPHNWUU WPF OÑINKEJG 9GEJUGNYKTMWPIGP WPCDJ¼PIKIGT 8CTKCDNGP IGRT×HV YKTF WO
CDUEJNKG²GPF FKG <WUCOOGPJ¼PIG WPF -QTTGNCVKQPUGPVYKEMNWPIGP FGT WPVGTUWEJVGP
2CTCOGVGTCWH\W\GKIGP$GXQTLGFQEJFKG'TIGDPKUUGKO'KP\GNPGPFCTIGUVGNNVYGTFGPUQNNCP
FKGUGT 5VGNNG PQEJ GKPG MWT\G 'KPQTFPWPI FGT 2TQLGMVYKTMWPI CWU FGT 2GTURGMVKXG FGT





<GKVRWPMV FGU 5EJ×NGT2QUVVGUVU YWTFGP MGKPG .GJTGTFCVGP GTJQDGP 9KG QDGP DGTGKVU
CPIGOGTMVUKPFVTQV\FGUUGPPWTCEJVXQNNUV¼PFKIG&CVGPU¼V\GXQTJCPFGPFKGKPFKGHQNIGPFG
$GUEJTGKDWPIGKPHNKG²GPMQPPVGP&KG.GJTRGTUQPGPMQPPVGPLGYGKNUCWHGKPGTUKGDGPUVWHKIGP
5MCNC CPIGDGP YKG CWUIGRT¼IV UKG FCU XGTDCNG MÑTRGTNKEJG WPF RU[EJKUEJG
























&GP#PICDGP FGT .GJTGT \WHQNIG KUV FKG XGTDCNG )GYCNV WPVGT FGP 5EJ×NGTP KPUIGUCOV CO











FGT 'PVYKEMNWPI FGU )GYCNVXQTMQOOGPU GTMGPPGP9KG UKEJ FKG #PICDGP FGT 5EJ×NGT KO
8GTNCWH FGT 9KGFGTJQNWPIUOGUUWPIGP GPVYKEMGNP YGTFGP FKG HQNIGPFGP #DUEJPKVVG




&GT HQNIGPFGP &CTUVGNNWPI WPF &KUMWUUKQP FGT 'PVYKEMNWPI GKP\GNPGT 2CTCOGVGT YKTF KP
#DDKNFWPI  GKPG ¯DGTUKEJV ×DGT CNNG XKGT GTJQDGPGP &KOGPUKQPGP KO 8GTNCWH FGT FTGK
/GUU\GKVRWPMVG XQTCPIGUVGNNV 7O FKG WPVGTUEJKGFNKEJ UMCNKGTVGP +PFGZYGTVG XGTINGKEJGP \W
MÑPPGP YWTFG GKPG \6TCPUHQTOCVKQP XQTIGPQOOGP $GK FGT 'TOKVVNWPI FGU
'TYCTVWPIUYGTVGU 
ȝ WPF UGKPGT FWTEJUEJPKVVNKEJGP#DYGKEJWPI 
ı MQPPVG JKGTDGK CWH FKG
'TIGDPKUUG FGT 0QTOKGTWPIUUVKEJRTQDG 
.WMGUEJ  5  FGU 6GUVKPUVTWOGPVU





&WTEJ FKG FCOKV GKPJGTIGJGPFG 6TCPUHQTOCVKQP \WT 5VCPFCTFPQTOCNXGTVGKNWPI0 
 NKGIV
FGT 'TYCTVWPIUYGTV LGYGKNU DGK PWNN WPF FKG 8CTKCP\ DGK 'KPU YQOKV CWEJ FKG
5VCPFCTFCDYGKEJWPIOKV 'KPU DG\KHHGTV KUV +O .KPKGPFKCITCOO 





&KG [#EJUG GPVURTKEJV FCDGK FGP GTJCNVGPGP +PFGZYGTVGP H×T FKG LGYGKNKIGP
/GTMOCNUCWURT¼IWPIGPY¼JTGPF FKG Z#EJUG FKG <GKV TGRT¼UGPVKGTV FKGOKV*KNHG FGT FTGK
6GUV\GKVRWPMVG
VVWPFVGTHCUUVYWTFG
&KG XQTIGPQOOGPG 5VCPFCTFKUKGTWPI GTOÑINKEJV GU PWP KO 8QTHGNF \W FGP KUQNKGTVGP
'PVYKEMNWPIUXGTNCWHUCPCN[UGP FKG XGTUEJKGFGPGP /GTMOCNG FKTGMV OKVGKPCPFGT \W
XGTINGKEJGP KPFGO H×T LGFG/GTMOCNUCWURT¼IWPI CPIGIGDGP YKTF YKG UKG TGNCVKX  \W FGP
×DTKIGP IGOGUUGPGP 9GTVGP KP FGT )GUCOVJGKV NKGIV 
XIN 9KTV\ 0CEJVKICNN  5
+PUQHGTP IKDV DGTGKVU FGT #WUICPIUYGTV 
V +PHQTOCVKQPGP ×DGT FKG #WURT¼IWPI FGU





&CU 5EJCWDKNF XKUWCNKUKGTV FKG 'PVYKEMNWPI FGT XKGT &KOGPUKQPGP ×DGT FKG FTGK
/GUU\GKVRWPMVG 
V V V #NNG9GTVG NKGIGP KO IGUCOVGP 8GTNCWH FGT 7PVGTUWEJWPI WO




YGKVGUVGP XQO'TYCTVWPIUYGTV GPVHGTPV&COKV \GKIV UKEJ DGK 'ORCVJKG CWEJ KPUIGUCOV FKG
ITÑ²VG&KHHGTGP\\YKUEJGP#WUICPIUWPF'PFYGTV&GT8GTNCWHDGKFGT/GTMOCNG\GKIVUKEJ
VTQV\ FGT WPVGTUEJKGFNKEJGP +PVGPUKV¼VGP TGEJV UKOWNVCP OKV FGO 7PVGTUEJKGF FCUU FKG




















'ORCVJKGYGTVG DGK DGKFGP 9KGFGTJQNWPIUOGUUWPIGP HCNNGP +PUIGUCOV YWTFGP DGKO
-CVCOPGUGVGUVH×TDGKFG/GTMOCNGIGUWPMGPG#WURT¼IWPIGPIGOGUUGP
)NGKEJ\GKVKI \GKIV FKG )TCHKM FGWVNKEJ FKG PCJG\W RCTCNNGNGP 'PVYKEMNWPIUXGTN¼WHG XQP
#IITGUUKQPUNGIKVKOCVKQP WPF)GYCNVJ¼WHKIMGKV $GKFG CIITGUUKQPUURG\KHKUEJGP&KOGPUKQPGP











2WPMVGP CPIGIGDGP YKTF 

































&KG &KHHGTGP\ \YKUEJGP FGP 5VCPFCTFCDYGKEJWPIGP FGT GTUVGP DGKFGP 6GUV\GKVRWPMVG H¼NNV
RCTCNNGN \WO /KVVGNYGTVUCPUVKGI YGUGPVNKEJ JÑJGT CWU CNU FKG YGKVGTG <WPCJOG DKU \WO
-CVCOPGUG\GKVRWPMV'U\GKIVUKEJUQOKVKP(QNIGFGU2TQLGMVGUGKP#WUGKPCPFGTYGKEJGPFGT





'KPG YGKVGTG 8GTVKGHWPIOKV *KNHG ITWPFNGIGPFGT UVCVKUVKUEJGT/C²G DKGVGV FKG #PCN[UG FGT
*¼WHKIMGKVUXGTVGKNWPIGP KP $G\WI CWH FKG
XQTNKGIGPFGP 'PVYKEMNWPIUVGPFGP\GP 5KG
FKGPV FGT7PVGTUEJGKFWPI FGTGT FKG XQP FGO
)GYCNVRT¼XGPVKQPURTQLGMVRTQHKVKGTVJCDGPXQP
UQNEJGP DGK FGPGP UKEJ GKP WOIGMGJTVGT
'HHGMVCD\GKEJPGV
#DDKNFWPI  XGTCPUEJCWNKEJV FCUU FKG

















PCEJ FGT 2TQLGMVVGKNPCJOG IGUWPMGPG 9GTVG H×T #IITGUUKQPUNGIKVKOCVKQP CWHYGKUGP UQYKG
 
 5EJ×NGT FGTGT FKG IGUVKGIGPG9GTVG CWHYGKUGP 5QOKV GPVURTKEJV FKG8GTVGKNWPI
YGKVIGJGPF FGO DGTGKVU FWTEJ FKG #PICDG XQP /KVVGNYGTV WPF 5VCPFCTFCDYGKEJWPI
GPVUVCPFGPGP'KPFTWEM




#WHITWPF FGT WPGTYCTVGVGP 9GTVGGPVYKEMNWPI IKDV GKPG KPHGTGP\UVCVKUVKUEJG 2T×HWPI FGT









&KG 'PVYKEMNWPI FGT *¼WHKIMGKV XQP )GYCNV XGTN¼WHV \WP¼EJUV CPUVGKIGPF RCTCNNGN \WT
#IITGUUKQPUNGIKVKOCVKQP \GKIV LGFQEJ DGK FGT -CVCOPGUGGTJGDWPI GKPG YGPP CWEJ
WPYGUGPVNKEJG 
9KGFGT#DUGPMWPI FGT /KVVGNYGTVG 
#DDKNFWPI  'U UGK FCTCWH
JKPIGYKGUGP FCUU DGK FGT 8KUWCNKUKGTWPI CWH GKPG UGJT HGKPINKGFTKIG 5MCNKGTWPI 
WPVGT
$GT×EMUKEJVKIWPIFGTURG\KHKUEJGP +PFGZYGTVGFGU/GUUKPUVTWOGPVU\WT×EMIGITKHHGPYWTFG











YGKUV DGTGKVU CWH GKPGP UGJT IGTKPIGP 'HHGMV JKP 
XIN 6CDGNNG  YCU FKG 'TOKVVNWPI FGT
UVCPFCTFKUKGTVGP /KVVGNYGTVUFKHHGTGP\ OKV    DGUV¼VKIV 'PVURTGEJGPF YGKUV FKG






TGNGXCPVGP 'HHGMV CWH $KU \W GKPGO IGYKUUGP )TCF MÑPPGP FKGUG UGJT IGTKPIGP
8GT¼PFGTWPIGP CWH GKPG JQJG 4GNKCDKNKV¼V FGU 6GUVKPUVTWOGPVU KO $GTGKEJ FGT





#DYGKEJWPIGP DGK 9KGFGTJQNWPIUOGUUWPIGP KF4 IGTKPIGT CWUHCNNGP CNU DGK YGPKIGT
TGNKCDNGP8GTHCJTGP
9KGDGTGKVUKPFGT¯DGTUKEJVFGWVNKEJYWTFGNKGIGPCWEJKPFGT5WDUMCNCŐ)GYCNVJ¼WHKIMGKVŎ
CNNG /KVVGNYGTVG WPVGTJCND FGT 'TIGDPKUUG FGT 6GUVMGPPYGTVG FGU ('2## FGTGP
CTKVJOGVKUEJGU/KVVGN DGK  NKGIV 





























&KG 5VCPFCTFCDYGKEJWPI FGT 8GTVGKNWPIGP DGYGIV UKEJ UKOWNVCP \WT 'PVYKEMNWPI FGT
/KVVGNYGTVG WPF P¼JGTV UKEJ GPVURTGEJGPFPCEJ FGT'TYGKVGTWPI FGT5VTGWWPI CO6CIPCEJ







#DDKNFWPI  FGTGP 9GTVG CPJCPF XQP
-TGW\VCDGNNGP \W 8GT¼PFGTWPIUOC²GP
IGYQPPGP YWTFGP \GKIV FCUU VTQV\ FGT
KPUIGUCOV IGTKPIGP #DYGKEJWPIGP FGT










UKG PKEJV CWUTGKEJGPF WO GKPG RQUKVKXG 















*[RQVJGUG  +PHQNIG FGU 2TQLGMVGU UKPMV FKG *¼WHKIMGKV XQP )GYCNV FGT
VGKNPGJOGPFGP5EJ×NGT
&KG *[RQVJGUG OWUU XGTYQTHGP YGTFGP 'U MQPPVG CEJV 9QEJGP PCEJ FGT 6GKNPCJOG CO
)GYCNVRT¼XGPVKQPURTQLGMV MGKPG 8GTTKPIGTWPI FGT )GYCNVJ¼WHKIMGKV HGUVIGUVGNNV YGTFGP
.GFKINKEJ DGK  FGT VGKNPGJOGPFGP 5EJ×NGT MQPPVGP UKPMGPFG9GTVG IGOGUUGPYGTFGP
Y¼JTGPFGPVIGIGPIGUGV\VG#PICDGPOCEJVGP
&GPPQEJ N¼UUV UKEJ H×T FKG 5WDUMCNC )GYCNVJ¼WHKIMGKV KO )GIGPUCV\ \WT
#IITGUUKQPUNGIKVKOCVKQP CWEJ GKPG GPVIGIGPIGUGV\VG *[RQVJGUGPRT×HWPI PKEJV XGTKHK\KGTGP
&CU #PUVGKIGP FGT 9GTVG KPHQNIG FGU 2TQLGMVGU KUV OKV ( 








'ORCVJKGGKP CPJCNVGPF UKPMGPFGT6TGPF 
#DDKNFWPI<YKUEJGPFGT\YGKVGPWPFFTKVVGP
/GUUYKGFGTJQNWPI N¼UUV UKEJ FCDGK GKPG PQEJ ITÑ²GTG#DYGKEJWPI HGUVUVGNNGP CNU \YKUEJGP
FGP 6CIGP XQT WPF PCEJ FGO 2TQLGMV UQFCUU KO .KPKGPFKCITCOO GKPG PCJG\W MQPUVCPVG
)GTCFGTGUWNVKGTV
&KG TGGNNG/KVVGNYGTVUFKHHGTGP\ NKGIVOKV ݔҧʹݔҧͳ WPF ݔҧ͵ݔҧʹ  KPUIGUCOV
DGK  5MCNGPRWPMVGP 
















Y¼JTGPF FGU IGUCOVGP 'TJGDWPIU\GKVTCWOU &KG UVCPFCTFKUKGTVG /KVVGNYGTVUFKHHGTGP\
\YKUEJGP2T¼WPF-CVCOPGUGGTJGDWPICNU/C²FGT'HHGMVUV¼TMGKUVOKV PCEJ%QJGP

 CNU MNGKPGT CDGT UVCVKUVKUEJ DGNGIDCTGT 'HHGMV GKP\WQTFPGP &KG 6GUVMGPPYGTVG FGU

















#WEJ DGK FGP 'ORCVJKGYGTVGP ÑHHPGV UKEJ OKV FGP /GUUYKGFGTJQNWPIGP FKG
5VCPFCTFCDYGKEJWPI UEJGTGPCTVKI +PUDGUQPFGTG \YKUEJGP FGO 2QUV WPF FGO
-CVCOPGUGFWTEJNCWH KUV RCTCNNGN \WO #DUKPMGP FGT +PFGZYGTVG GKPG FGWVNKEJG ©HHPWPI \W
GTMGPPGP&KG0QTOKGTWPIUUVKEJRTQDG GTDTCEJVG5VCPFCTFCDYGKEJWPIGP KO$GTGKEJFGTJKGT
CWHIG\GKIVGP 2QUVGTJGDWPI 
FGTU 5  &CU FGWVNKEJG #WUGKPCPFGTYGKEJGP FGT
5VKEJRTQDGPYGTVG ×DGT FGP 7PVGTUWEJWPIU\GKVTCWO JKPYGI FGWVGV CWH GKPG OÑINKEJG




KP $G\WI CWH FKG 8GT¼PFGTWPIUOC²G \GKIV
MQPXGTIGPVG 'TIGDPKUUG \WT #IITGUUKQPU





'ORCVJKGYGTVG DKPPGP CEJV 9QEJGP FKG
×DTKIGP  
 5EJ×NGT XGTDGUUGTVGP KJTG












GPVURTKEJV WPVGT #PPCJOG XGTINGKEJDCTGT 'HHGMVUV¼TMGP CWH DGKFGP 5GKVGP YGKVIGJGPF FGT
&CTUVGNNWPIFGT/KVVGNYGTVUGPVYKEMNWPI
*[RQVJGUG  +PHQNIG FGU 2TQLGMVGU UVGKIV FKG 'ORCVJKG FGT VGKNPGJOGPFGP
5EJ×NGT
&KG#PPCJOGFCUUFWTEJFKG2TQLGMVVGKNPCJOGFKG'ORCVJKGYGTVGUVGKIGPOWUU HCNUKHK\KGTV
YGTFGP 5KG VTKHHV NGFKINKEJ CWH MPCRR  FGT IGUCOVGP 2TQLGMVVGKNPGJOGT \WYQOKV GKPG
KPHGTGP\UVCVKUVKUEJG 2T×HWPI FKG CWUUEJNKG²NKEJ FKG Ő'ORCVJKGIGYKPPGTŎ GKPDG\KGJV PKEJV
\WN¼UUKIKUV
+O $GTGKEJ 'ORCVJKG XGTKHK\KGTV UKEJ GPVIGIGP FGT *[RQVJGUG GTPGWV GKPG WOIGMGJTVG
9KTMWPI&KG'TIGDPKUUGFGT8CTKCP\CPCN[UG \GKIGP GKPGPJÑEJUV UKIPKHKMCPVGP*CWRVGHHGMV
FGT9KGFGTJQNWPIUOGUUWPIGP CWH FKG 'ORCVJKGYGTVGOKV( 
   R  WPF
YGTFGPFWTEJFKG UVCPFCTFKUKGTVG/KVVGNYGTVUFKHHGTGP\ 
 CNUGKPXQPFGT)TÑ²GFGT




&KG CTKVJOGVKUEJGP /KVVGNYGTVG FGT 5EJ×NGT KO $GTGKEJ FGU RTQUQ\KCNGP 8GTJCNVGP \GKIGP
GTUVOCNUGKPGGTY×PUEJVG'PVYKEMNWPIKPFGTFKTGMVGP(QNIGFGT2TQLGMVVGKNPCJOGYGPPINGKEJ
FKG T×EMN¼WHKIG 'PVYKEMNWPI DKU \WT -CVCOPGUGGTJGDWPI GVYCU UV¼TMGT CWUH¼NNV WPF FCOKV
\WNGV\VGKPG8GTUEJNGEJVGTWPIFGT#WUICPIUYGTVGIGOGUUGPYWTFG
U#DDKNFWPI$KUNCPI
MQPPVG PWT KO <GKVTCWO PCEJ #DUEJNWUU FGT 2TQLGMVVGKNPCJOG 
8IN 'PVYKEMNWPI FGT
)GYCNVJ¼WHKIMGKVGKPMNGKPGT'HHGMVKPFKGGTYCTVGVG4KEJVWPIIGOGUUGPYGTFGP+OFKTGMVGP
#PUEJNWUU CP FCU 2TQLGMV 
2T¼2QUVOGUUWPI KUV FGT JKGT FCTIGNGIVG GTYCTVWPIUIGO¼²G
'HHGMV UQOKV DKUNCPI UKPIWN¼T #PIGOGTMV UGK CNNGTFKPIU FCUU UKEJ FKG #DYGKEJWPIGP








#WEJ JKGTYWTFG CWHITWPF FGT \CJNGPO¼²KI IGTKPIGP 5EJYCPMWPIGP CWH GKPG HGKPINKGFTKIG
5MCNKGTWPI DGK FGT #DDKNFWPI \WT×EMIGITKHHGP WO FKG GKPIGVTGVGPGP 'HHGMVG UKEJVDCT \W




















\GKIV GKP $NKEM CWH FKG/KVVGNYGTVG FGT0QTOKGTWPIUUVKEJRTQDG PWT IGTKPIG#DYGKEJWPIGP


















&KG 8GTVGKNWPI FGT 6GKNPGJOGT CWH FKG DGKFGP
OÑINKEJGP 'PVYKEMNWPIUTKEJVWPIGP DGVQPV
GTPGWV FKG 2CTCNNGNGP \WT 'PVYKEMNWPI FGT
)GYCNVJ¼WHKIMGKV 
#DDKNFWPI 
¯DGTGKPUVKOOGPF YGKUGP PWT  FGT
6GKNPGJOGT
5EJ×NGTGKPG'PVYKEMNWPIKPFKG
XQO 2TQLGMV CPIG\KGNVG 4KEJVWPI CWH
YQJKPIGIGP  
 5EJ×NGT GKPGP
GPVIGIGPIGUGV\VGP 6TGPF CWH\GKIGP *KP\W
MQOOV FCUU CWEJ JKGT FKG CWHH¼NNKIG 4GNCVKQP
FGU -TGKUFKCITCOOU \W FGP QDGP CPIGH×JTVGP
/KVVGNYGTVGP 








#WEJ FKGUG *[RQVJGUG OWUU HCNUKHK\KGTV YGTFGP 6TQV\ FGU XQT×DGTIGJGPF IGTKPIH×IKIGP
#PUVKGIU FGU /KVVGNYGTVGU NKGIV KPUIGUCOV GKPG PGICVKXG 'PVYKEMNWPI XQT #DUEJNKG²GPF
GTTGKEJGP PWT  FGT 6GKNPGJOGT GKPG #WUYGKVWPI RTQUQ\KCNGT 8GTJCNVGPUYGKUGP
YGPPINGKEJFKGUGT'HHGMVKO'KP\GNHCNNCWUIGRT¼IVGTKUVYKGFGT#DINGKEJXQP-TGKUFKCITCOO
WPF/KVVGNYGTVGPGTMGPPGPN¼UUV
9KG LGFQEJ FKG ¼W²GTUV IGTKPIGP #DYGKEJWPIGP FGT /KVVGNYGTVG DGTGKVU CPPGJOGP NCUUGP
DGUV¼VKIV FKG GKPHCMVQTKGNNG 8CTKCP\CPCN[UG OKV ( 
    R    FCUU UKEJ MGKP
UKIPKHKMCPVGT *CWRVGHHGMV FGT <GKV CWH FCU RTQUQ\KCNG 8GTJCNVGP \GKIV &KG UVCPFCTFKUKGTVG
/KVVGNYGTVUFKHHGTGP\GTDTKPIVOKVͳǦ͵GPVURTGEJGPFG'TIGDPKUUG
 5EJWNHQTOURG\KHKUEJG'HHGMVGWPF'PVYKEMNWPIGP
9KG KP FGP VJGQTGVKUEJGP #DJCPFNWPIGP DGTGKVU GTÑTVGTV IKDV GU \CJNTGKEJG 5VWFKGP \WO















FGT#WU×DWPI XQP)GYCNV DGNGIGP MQPPVGP 
\$ (WEJU.COPGM.WGFVMG$CWT  'KPG
MTKVKUEJG$GVTCEJVWPIUQNEJGT#WUUCIGPKUVUEJQPFCJGTPQVYGPFKIFCFGTCTVKIG-QTTGNCVKQPGP
PWT CNN\W NGKEJV MCWUCN KPVGTRTGVKGTV YGTFGP 5Q YKTF DGK UEJWNHQTOXGTINGKEJGPFGP 5VWFKGP
J¼WHKIXGTIGUUGPFCUUFKG'TIGDPKUUGWPVGTCPFGTGOCWEJCWHOKNKGWURG\KHKUEJGP/GTMOCNGP
FGT 5EJ×NGTRQRWNCVKQP DCUKGTGP 
XIN *WTTGNOCPP$T×PFGN  5 WPF PKEJV
CWUUEJNKG²NKEJ FWTEJ FKG 5EJWNHQTO DGUVKOOV UKPF)NGKEJGU IKNV \YGKHGNUQJPG CWEJ H×T FKG
HQNIGPFG 'TIGDPKUFCTUVGNNWPI #NNGTFKPIU YKTF JKGTDGK PWT UGMWPF¼T FGP <WUCOOGPJ¼PIGP
XQP #IITGUUKQP WPF 5EJWNHQTO PCEJIGICPIGP FGPP KO 8QTFGTITWPF UVGJV FKG \GPVTCNG
(TCIGUVGNNWPI FGT XQTNKGIGPFGP 5VWFKG PCEJ FGP 9KTMWPIGP FGU WPVGTUWEJVGP
)GYCNVRT¼XGPVKQPURTQLGMVGU &CDGK KUV FGT 'KPHNWUU WPCDJ¼PIKIGT 8CTKCDNGP YKG FGT
5EJWNHQTOFGO#NVGTQFGTFGO)GUEJNGEJVXQPITQ²GO+PVGTGUUGWPFUQNNYKGDGTGKVUQDGP
DGK FGT $GUEJTGKDWPI FGT 9KTMWPIGP CWH FKG )GUCOVUVKEJRTQDG \WP¼EJUV CPJCPF FGT
/KVVGNYGTVUGPVYKEMNWPI FCTIGUVGNNV YGTFGP (×T FKG FCTIGUVGNNVGP 'TIGDPKUUG YWTFG FKG
)GUCOVUVKEJRTQDGGPVURTGEJGPFCPJCPFFGTWPVGTUWEJVGP5EJWNHQTOGPCWHIGDTQEJGPYQTCWU
FTGK JQOQIGPGTG 5VKEJRTQDGP TGUWNVKGTGP (ÑTFGT *CWRV WPF 4GCNUEJ×NGT 9KG KP FGT
5VKEJRTQDGPDGUEJTGKDWPIDGTGKVU CPIGH×JTV KUV FKG#P\CJNFGTXQNNUV¼PFKIGP&CVGPU¼V\GXQP
(ÑTFGTUEJ×NGTP UQ IGTKPIFCUUFKG/KVVGNYGTVGMGKPG#WUUCIGMTCHV ×DGTYGKVGTG6GKNPGJOGT
FGT 5EJWNHQTO VTCIGP&GT8QNNUV¼PFKIMGKVYGIGPYGTFGP UKG KP FKGUGO#DUEJPKVV FGPPQEJ
IGUQPFGTVFCTIGUVGNNV
 5EJWNHQTOWPF#IITGUUKQPUNGIKVKOCVKQP




(ÑTFGTUEJWNG ×DGT  
*CWRVUEJWNG DKU CWH  
4GCNUEJWNG YKG \WP¼EJUV KP







,GFQEJ NCUUGPUKEJ VTQV\FGU'KPDG\WIUFGT8CTKCDNGPŐ5EJWNHQTOŎMGKPGRQUKVKXGP6TGPFU KP
FGT LGYGKNKIGP 'PVYKEMNWPI FGT 5MCNGPMGPPYGTVG H×T #IITGUUKQPUNGIKVKOCVKQP HGUVUVGNNGP
'PVURTGEJGPF UVGKIGPFKG9GTVGDGK*CWRVUEJ×NGTPWPF4GCNUEJ×NGTPMQPUVCPV CP.GFKINKEJ
DGKFGT UGJTMNGKPGP5VKEJRTQDGFGT(ÑTFGTUEJ×NGT N¼UUV UKEJDGKO-CVCOPGUGVGUVYKGFGTGKP
IGTKPIH×IKIGT #DHCNN GTMGPPGP &KG 9GTVG FKHHGTKGTGP JKGT CNNGTFKPIU CWH )TWPF FGT
5VKEJRTQDGPITÑ²G KOOGPU YCU FGTGP #WUUCIGMTCHV FGWVNKEJ GKPUEJT¼PMV #WHUEJNWUUTGKEJGT
KUVJKGTFKG2CTCNNGNKV¼VFGT'PVYKEMNWPIGPDGK*CWRVWPF4GCNUEJ×NGTPDGKYGNEJGPUKEJKO
#PUEJNWUU CP FCU 2TQLGMV FKGUGNDG -WTXG CD\GKEJPGV YGPPINGKEJ CWH XGTUEJKGFGP JQJGO
)GUCOVPKXGCW &KGU DGUV¼VKIV FKG &CTUVGNNWPI FGT 'PVYKEMNWPI FGT )GUCOVUVKEJRTQDG






















V      
V      
















2TQ\GPVWCN MÑPPGP FKG )GUCOVGPVYKEMNWPIGP 












GDGPHCNNU PKEJV CWU WO FGO 'HHGMV GKPG RTCMVKUEJG $GFGWVUCOMGKV \W\WOGUUGP &KG
'PVYKEMNWPIDGKFGT/GJT\CJNFGT,WIGPFNKEJGP KUVFGPPQEJWPCDJ¼PIKIXQPFGT5EJWNHQTO
CNU CPUVGKIGPF \W DGUEJTGKDGP WPF YGKEJV KPPGTJCND FGT 5VKEJRTQDGP \W FGP FTGK
'TJGDWPIU\GKVRWPMVGP YGPKIGT XQPGKPCPFGT CD CNU \YKUEJGP FGP 5EJWNHQTOGP YCU FGP
'KPHNWUUFGU(CMVQTU5EJWNGDGUV¼VKIV
&KG 5VCPFCTFCDYGKEJWPIGP FGT (ÑTFGTUEJ×NGT NKGIGP OKV #WUPCJOG FGT KO 2QUVVGUV
GTJCNVGPGP 9GTVG FGWVNKEJ WPVGT FGPGP FGT CPFGTGP 5EJ×NGT &GPPQEJ KUV KP CNNGP FTGK
5VKEJRTQDGP KUV GKPG #WUYGKVWPI FGT 5VCPFCTFCDYGKEJWPI \YKUEJGP FGO GTUVGP WPF FGO
\YGKVGP6GUVFWTEJNCWH\WXGTOGTMGP<WOFTKVVGP'TJGDWPIU\GKVRWPMVJKP\GKIVUKEJDGKFGP
(ÑTFGTUEJ×NGTP YKG CWEJ DGK FGP *CWRVUEJ×NGTP GKPG 
9KGFGT#PP¼JGTWPI FGT9GTVG DGK
FGP4GCNUEJ×NGTPHKPFGVJKPIGIGPGKPGMQPUVCPVG©HHPWPIFGT9GTVGGPVYKEMNWPIGPUVCVV
7O (GJNKPVGTRTGVCVKQPGP \W XGTOGKFGP HQNIGP PWP CWH FKG 'TMGPPVPKUUG FKG FGP
/KVVGNYGTVUGPVYKEMNWPIGP \W GPVPGJOGP UKPF GTPGWV FKG 'TIGDPKUUG FGT
*¼WHKIMGKVUXGTVGKNWPIGP WPVGT *KP\WPCJOG FGU SWCPVKVCVKXGP /GTMOCNU Ő5EJWNHQTOŎ
  
ďďŝůĚƵŶŐϮϬ͗sĞƌŐůĞŝĐŚĚĞƌŶƚǁŝĐŬůƵŶŐƐƚĞŶĚĞŶǌĞŶĚĞƌŐŐƌĞƐƐŝŽŶƐůĞŐŝƚŝŵĂƚŝŽŶŶĂĐŚ^ĐŚƵůĨŽƌŵŐĞƚƌĞŶŶƚ
&KG JKGT XKUWCNKUKGTVGP 8GT¼PFGTWPIUOC²G GPVURTGEJGP JKPUKEJVNKEJ FGT #WHVGKNWPI FGT
5VKEJRTQDGYGKVIGJGPFFGT&CTUVGNNWPIFGT/KVVGNYGTVG#PJCPFFGT&KCITCOOG
#DDKNFWPI
 YKTF H×T CNNG FTGK SWCPVKVCVKXGP/GTMOCNG 



















¯DGTIGYKEJV FGTGT GTUKEJVNKEJ FKG PCEJ CEJV 9QEJGP IGUVKGIGPG 9GTVG FGU SWCNKVCVKXGP
/GTMOCNU 
#IITGUUKQPUNGIKVKOCVKQP CWHYGKUGP )NGKEJYQJN YKTF FGT QDGP DGTGKVU FGWVNKEJ
IGYQTFGPG6TGPFFGT(ÑTFGTUEJ×NGT\WYGUGPVNKEJJÑJGTGP+PFGZYGTVGPKO#PUEJNWUUCPFCU
2TQLGMV FWTEJ GKPG UGJT MNCTG 2T¼XCNGP\ KP FGT 'PVYKEMNWPIUTKEJVWPI PQEJ \WU¼V\NKEJ
WPVGTUVTKEJGP +P CDUQNWVGP <CJNGP UVGKIGTVGP IGO¼² FGT 'TJGDWPI UGEJU FGT UKGDGP
(ÑTFGTUEJ×NGT KJTG )GYCNVJ¼WHKIMGKV #PIGOGTMV UGK JKGT GTPGWV FGT IGTKPIG
5VKEJRTQDGPWOHCPI
+O 8GTINGKEJ FGT *CWRV WPF 4GCNUEJ×NGT YKTF FGT \WU¼V\NKEJG 0WV\GP FGT CPIGYCPFVGP












FGP 4GCNUEJ×NGTP KP -QODKPCVKQP OKV FGT UKEJ UVGVKI CWUYGKVGPFGP 5VCPFCTFCDYGKEJWPI
GTPGWV CWH GKPG 2QNCTKUKGTWPI JKP 'U HKPFGP RT¼IPCPVG 'PVYKEMNWPIGP KP DGKFG4KEJVWPIGP
UVCVVFKGUKEJKO/KVVGNFCPPDKU\WGKPGOIGYKUUGP)TCFCWHJGDGP
*[RQVJGUG  4GCNUEJ×NGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGT
#IITGUUKQPUDGTGKVUEJCHVCNU*CWRVUEJ×NGT
9GPPINGKEJ FGT #PVGKN FGTGT DGK FGPGP GKPG IGUWPMGPG #IITGUUKQPUDGTGKVUEJCHV IGOGUUGP
YWTFG DGK FGP 4GCNUEJ×NGTP ITÑ²GT KUV CNU DGK FGP *CWRVUEJ×NGTP OWUU FKG *[RQVJGUG
CWHITWPFFGTXQTCDCPIGH×JTVGP'PVYKEMNWPIFGTIGOKVVGNVGP+PFGZYGTVGHCNUKHK\KGTVYGTFGP
'PVIGIGP FGT *[RQVJGUG NKGIV KP DGKFGP (¼NNGP KPUIGUCOV GKPG <WPCJOG FGT GTJQDGPGP











+PFGZYGTVG YQDGK FKG &KHHGTGP\GP OKV CPFGTGP UEJWNHQTOXGTINGKEJGPFGP 5VWFKGP ×DGTGKP
UVKOOGP 
\$ (WEJU GV CN  5  /GN\GT5EJWDCTVJ  5  &KG IGOKVVGNVGP
)GYCNVJ¼WHKIMGKVGPFGTFTGK5VKEJRTQDGP\GKIGPWPCDJ¼PIKIXQPFGP#DYGKEJWPIGP\WFGP
FTGK 6GUV\GKVRWPMVGP MGKPG ¯DGTUEJPGKFWPIGP 
#DDKNFWPI  &KG 4GCNUEJ×NGT NKGIGP KO
/KVVGN×DGTCNNGFTGK6GUV\GKVRWPMVGOGJTCNU\GJP2TQ\GPVWPVGTFGP9GTVGPFGT(ÑTFGTUEJ×NGT




#WHH¼NNKI KUV JKGT LGFQEJ XQT CNNGO FGT KPMQPUVCPVG 8GTNCWH DGK FGT 'PVYKEMNWPI FGT
WPVGTUWEJVGP8CTKCDNGP×DGTFKGFTGK6GUV\GKVRWPMVG5QYQJNDGKFGP(ÑTFGTUEJ×NGTPCNUCWEJ
DGKFGP4GCNUEJ×NGTP\GKEJPGVUKEJPCEJGKPGT<WPCJOG\YKUEJGP2T¼WPF2QUVGTJGDWPIGKP
NGKEJVGT 4×EMICPI \YKUEJGP FGT \YGKVGP WPF FTKVVGP 'TJGDWPI CD FGT LGFQEJ KP UGKPGT
+PVGPUKV¼VFGT<WPCJOGPKEJVDGFGWVUCOGPVIGIGPYKTMGPMCPP$GKFGP*CWRVUEJ×NGTP\GKIV
UKEJ GKP CPFGTGT 8GTNCWH <WP¼EJUV HKPFGV GKPG YGPP CWEJ ¼W²GTUV IGTKPIG RQUKVKXG
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(×T FKG )GUCOVGPVYKEMNWPIGP 
 ݔҧ ͳ
 ݔҧ ͵
 GPVURTKEJV FKGU GKPGT 5VGKIGTWPI FGT













\WO -CVCOPGUGVGUV YGKVGT HQTVUEJTGKVGV +PUIGUCOV KUV FKG 5VCPFCTFCDYGKEJWPI FGT
*CWRVUEJ×NGTCOJÑEJUVGPFKG5VTGWWPIUQOKVCOYGKVGUVGP
1DINGKEJ FKG 5VGKIGTWPIUTCVGP FGT /KVVGNYGTVG KO 8GTINGKEJ \WO FKURQUKVKQPCNGP $GTGKEJ
IGTKPIGT CWUHCNNGP GTIGDGP FKG *¼WHKIMGKVUXGTVGKNWPIGP FGU SWCNKVCVKXGP /GTMOCNU
Ő)GYCNVJ¼WHKIMGKVŎ JKPUKEJVNKEJ FGT 'PVYKEMNWPIUTKEJVWPIGP H×T FKG*CWRV WPF4GCNUEJ×NGT
GKP GKPJGKVNKEJGTGU $KNF 
U #DDKNFWPI  #PFGTU XGTJ¼NV GU UKEJ DGK FGP (ÑTFGTUEJ×NGTP










$GK FGP 4GCNUEJ×NGTP YKTF FKG 5VGKIGTWPI XQP  KO 8QTJGT0CEJJGT8GTINGKEJ FGT
/KVVGNYGTVGXQP
XQPFGT5VKEJRTQDGIGVTCIGP
*[RQVJGUG  4GCNUEJ×NGT \GKIGP GKPGP UV¼TMGTGP4×EMICPI FGU IGYCNVV¼VKIGP
8GTJCNVGPUCNU*CWRVUEJ×NGT
#WEJJKGT \GKIGP VTQV\ FGU ITÑ²GTGP#PVGKNU FGT 6GKNPGJOGTOKV UKPMGPFGP9GTVGP DGK FGP
4GCNUEJ×NGTP YGFGT FKG /KVVGNYGTVG FGT 4GCNUEJ×NGT PQEJ FKG FGT *CWRVUEJ×NGT GKPGP
4×EMICPIFGT)GYCNVJ¼WHKIMGKVKO8QTJGT0CEJJGT8GTINGKEJ&KG*[RQVJGUGOWUUUQOKVKP
FGTIGIGDGPGP(QTOHCNUKHK\KGTVYGTFGP
/KV #WUPCJOG FGT (ÑTFGTUEJ×NGT FGTGP 'TIGDPKUUG CWHITWPF FGU IGTKPIGP
5VKEJRTQDGPWOHCPIU \W XGTPCEJN¼UUKIGP UKPF MÑPPGP JKGT CWEJ OKVVGNU 'TTGEJPWPI FGT
UVCPFCTFKUKGTVGP/KVVGNYGTVUFKHHGTGP\ 

ǡ   WPF  
ǡ   FKG <WPCJOGP FGT
9GTVGPKEJVXGTCNNIGOGKPGTVYGTFGP
 5EJWNHQTOWPF'ORCVJKG
9KG \W GTYCTVGP \GKIGP UKEJ OKV YCEJUGPFGO $KNFWPIUPKXGCW KO /KVVGN CPUVGKIGPFG
'ORCVJKGYGTVG YGPPINGKEJ FKG &KHHGTGP\GP UQ IGTKPI UKPF FCUU GU ×DGT FGP 8GTNCWH FGT
.¼PIUUEJPKVVUVWFKG\W¯DGTUEJPGKFWPIGPMQOOV5QNKGIVFGT-CVCOPGUGYGTVFGT4GCNUEJ×NGT
CWH GKPGO IGTKPIGTGP0KXGCW CNU FGT 2T¼YGTV FGT *CWRVUEJ×NGT 





















6TQV\ FGT XGTUEJKGFGPGP #WUICPIUYGTVG \GKIV UKEJ VGPFGP\KGNN FKG INGKEJG FGT
)GUCOVUVKEJRTQDGGPVURTGEJGPFG'PVYKEMNWPI#WUPCJOGDKNFGVFKG)TWRRGFKG4GCNUEJ×NGT
FKGGKPGP6CIPCEJFGT2TQLGMVVGKNPCJOGGKPGPMNGKPGP'ORCVJKG\WYCEJU\GKIGPFGTLGFQEJ
DGKOFTKVVGP'TJGDWPIU\GKVRWPMV DKU WPVGTJCND FGU#WUICPIUYGTVGU CDUKPMV#WEJJKGT UKPF





















































V      
V      
V      

&KG5VCPFCTVCDYGKEJWPIUVGKIV KPFGP$GTGKEJGP*CWRVWPF4GCNUEJWNG×DGTFKG&CWGTFGT
7PVGTUWEJWPI FGWVNKEJ CP WPF \GKIV PWT DGK FGP (ÑTFGTUEJ×NGTP GKPGP IGIGPVGKNKIGP 'HHGMV

6CDGNNG  +O )GIGPUCV\ \WT &KURQUKVKQPUGDGPG FGT #IITGUUKQP UKPF FKG
5VCPFCTFCDYGKEJWPIGPKO$GTGKEJ'ORCVJKGDGKFGP4GCNUEJ×NGTPCOMNGKPUVGPWPFDGKFGP
(ÑTFGTUEJ×NGTP CO ITÑ²VGP &KG 'PVYKEMNWPI FGTUGNDGP XGTN¼WHV DGK FGP (ÑTFGTUEJ×NGTP
JKPIGIGPTGUVTKPIKGTGPF
'KP$NKEM CWH FKG*¼WHKIMGKVUXGTVGKNWPIGP 
#DDKNFWPI \GKIV GKPG FGWVNKEJG#DYGKEJWPI
FGT4GCNUEJ×NGTXQPFGPDGKFGPCPFGTGP5EJWNHQTOGP5Q\GKIVUKEJFCUUFKG4GCNUEJ×NGTKP
$G\WI CWH KJTG'ORCVJKGGPVYKEMNWPI UGJT IGURCNVGP CWHFCU2TQLGMV TGCIKGTGP9¼JTGPF
























/KVVGNYGTVUGPVYKEMNWPIGP CDNGUDCT YCT &QTV NCIGP *CWRV WPF 4GCNUEJ×NGT FKG DGKFG OKV
GKPGTPGICVKXGP&KHHGTGP\XQPWPVGTFGU#WUICPIUYGTVGUCDUEJNQUUGPFGWVNKEJWPVGTJCND
FGT 'TIGDPKUUG FGT (ÑTFGTUEJ×NGT FGTGP 'ORCVJKGYGTV UKEJ WO ×DGT  XGTUEJNGEJVGTVG
5QOKVUVKEJVKPUDGUQPFGTGFCUSWCPVKVCVKXG/GTMOCNŐ*CWRVUEJWNGŎJGTCWUYGNEJGUVTQV\GKPGT
UGJTFGWVNKEJ CWUHCNNGPFGP*¼WHKIMGKVUXGTVGKNWPIPWT GKPG TGEJV IGTKPIG/KVVGNYGTVUFKHHGTGP\
DGUKV\V
*[RQVJGUG  4GCNUEJ×NGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU CP 'ORCVJKG CNU
*CWRVUEJ×NGT
&KG *[RQVJGUG OWUU VTQV\ FGU JKGT DGUQPFGTU FGWVNKEJ CWUHCNNGPFGP 7PVGTUEJKGFU KP FGT
*¼WHKIMGKVUXGTVGKNWPIHCNUKHK\KGTVYGTFGP$GKFG5VKEJRTQDGP\GKIGPKO)GUCOVXGTINGKEJ×DGT
FGP <GKVTCWO FGT /GUUYKGFGTJQNWPIGP GKPGP 4×EMICPI FGT /KVVGNYGTVG H×T 'ORCVJKG
&GPPQEJKUVFGT#PVGKNFGTLGPKIGPH×TFKGGKP<WYCEJUCP'ORCVJKGXGT\GKEJPGVYGTFGPMCPP
WPVGTFGP4GCNUEJ×NGTPOKVFGWVNKEJJÑJGTCNUDGKFGP*CWRVUEJ×NGTPOKVNGFKINKEJ
&KG 'TTGEJPWPI FGT UVCPFCTFKUKGTVGP/KVVGNYGTVUFKHHGTGP\GP 
ǡ   WPF  ǡ  
DGUV¼VKIVFGPDGUEJTKGDGPGP'HHGMVFGTCDUKPMGPFGP/KVVGNYGTVG\YKUEJGPFGO2T¼WPFFGO
-CVCOPGUGVGUV WPF MCPP PCEJ %QJGP 
 CNU MNGKPGT 'HHGMV DGK FGT 'PVYKEMNWPI FGT
8CTKCDNGPDGJCPFGNVYGTFGP
 5EJWNHQTOWPFRTQUQ\KCNGU8GTJCNVGP
9KG DGTGKVU DGK FGP XQTCPIGICPIGP 2CTCOGVGTP N¼UUV UKEJ CWEJ KO$GTGKEJ FGU RTQUQ\KCNGP
8GTJCNVGPU GKPRQUKVKXGT'HHGMVDGK UVGKIGPFGO$KNFWPIUPKXGCWGTMGPPGP 
U#DDKNFWPI
&KG 'PVYKEMNWPIUCPCN[UG N¼UUV LGFQEJ CWEJ JKGT MGKPGP UKOWNVCPGP 'HHGMV CWH FKG )GPGUG
RTQUQ\KCNGP 8GTJCNVGPU KPHQNIG FGU 2TQLGMVU GTMGPPGP 5VCVV FGT XQTCD CPIGPQOOGPGP
4GCNUEJ×NGT \GKIGP FKG 6GKNPGJOGT CWU (ÑTFGT WPF *CWRVUEJWNGP CNNGTFKPIU KPUIGUCOV
GTY×PUEJVG'HHGMVGKO8QTJGT0CEJJGT8GTINGKEJ
9¼JTGPF DGK FGP (ÑTFGTUEJ×NGTP FGT 9GTV DGK FGT -CVCOPGUGGTJGDWPI CNNGTFKPIU YKGFGT
NGKEJV CDUKPMV GTIGDGP FKG /KVVGNYGTVG FGT *CWRVUEJ×NGT UQICT GKPG MQPUVCPV GTY×PUEJVG








IGTKPIG CDGT MQPUVCPVG 8GTTKPIGTWPI FGT 9GTVG ×DGT FKG FTGK 6GUV\GKVRWPMVG <WO
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MNGKPGP#P\CJN (ÑTFGTUEJ×NGTYKTF GKPG <WPCJOG RTQUQ\KCNGP8GTJCNVGPU WO OKV GKPGT
MNGKPGP 'HHGMVUV¼TMG XQP   
   XGT\GKEJPGV &KG 5VKEJRTQDG FGT *CWRVUEJ×NGT
GTJÑJVG KJTG9GTVGWOYCUOKV  
  GDGPHCNNU GKPGOMNGKPGP CDGT



























#IITGUUKQPUNGIKVKOCVKQP )GYCNVJ¼WHKIMGKV 'ORCVJKG DGKO RTQUQ\KCNGP 8GTJCNVGP FCU
FGWVNKEJUVG'TIGDPKUCD+O8GTINGKEJFGTSWCPVKVCVKXGP/GTMOCNG
5EJWNHQTOGPYGTFGPUKG
VTQV\ FGT IGIGPU¼V\NKEJGP 'TIGDPKUUG FGT /KVVGNYGTVG XQP FGP (ÑTFGTUEJ×NGTP UQICT PQEJ
×DGTDQVGP&KGUGMQPPVGPKJTRTQUQ\KCNGU8GTJCNVGPIGO¼²FGO6GUVKPUVTWOGPVKO/KVVGNWO
UVGKIGTPYCUFGP5VGKIGTWPIUTCVGPXQPNGFKINKEJFGT(ÑTFGTUEJ×NGT\W\WUEJTGKDGPKUV
$GK FGP 4GCNUEJ×NGTP PCJO FGT /KVVGNYGTV WO  CD YCU XQP GKPGO )TQ²VGKN FGT
*¼WHKIMGKVUXGTVGKNWPI 
 XQP  4GCNUEJ×NGTP YKFGTIGURKGIGNV YKTF $GK FGP
*CWRVUEJ×NGTP YKTF FGT UVGKIGPFG /KVVGNYGTV 
WO  JKPIGIGP YKGFGT XQP GKPGT
/KPFGTJGKV
XQP*CWRVUEJ×NGTPXQTCPIGVTKGDGP


























'PVIGIGP FGT #PPCJOG \GKIVG UKEJ GKP WOIGMGJTVGU 'TIGDPKU &KG *CWRVUEJ×NGT \GKIVGP
UVGKIGPFG 9GTVG DGK FGT 8CTKCDNG RTQUQ\KCNGU 8GTJCNVGP OKV GKPGO MNGKPGP UVCVKUVKUEJ
DGNGIDCTGP 'HHGMV XQP2*5   FKG9GTVGGPVYKEMNWPI FGT 4GCNUEJ×NGT YGKUV GDGPHCNNU
GKPGP MNGKPGP PCEJYGKUDCTGP 'HHGMV XQP245   CWH CNNGTFKPIU DGNGIV FKGUGT JKGT FKG
#DPCJOG FGU GTJQDGPGP RTQUQ\KCNGP 8GTJCNVGPU *KP\W MQOOV FCUU DGKO /GTMOCN
ŐRTQUQ\KCNGU 8GTJCNVGPŎ FKG *¼WHKIMGKVUXGTVGKNWPI FGT 4GCNUEJ×NGT GKPG ITQ²G/GJTJGKV CWH
5GKVGPFGTœ#DPGJOGTőCWH\GKIV
 #NVGTUURG\KHKUEJG'HHGMVGWPF'PVYKEMNWPIGP
4GEJV GKPJGKVNKEJ HKPFGV UKEJ DGK FGT4GEJGTEJGYKUUGPUEJCHVNKEJGT5VWFKGP \WT'PVYKEMNWPI
XQP #IITGUUKQP WPF )GYCNV 
WC (QTUEJWPIUITWRRG 5EJWNGXCNWCVKQP 
(WEJU.COPGM.WGFVMG$CWT  *WTTGNOCPP$T×PFGN  6KNNOCPP*QNNGT
0QYKV\MK*QNVCRRGNU/GKGT2QRR  FCU 'TIGDPKU œFCUU CIITGUUKXGU 8GTJCNVGP WPVGT




FGT RJ[UKUEJGP )GYCNVJCPFNWPIGP 
 5  1PVQIGPGVKUEJGP/QFGNNGP FGT 'ORCVJKG
HQNIGPF DGHKPFGP UKEJ FKG WPVGTUWEJVGP 5EJ×NGT CWH FGO œ0KXGCW FGT IGIGPUGKVKIGP
2GTURGMVKX×DGTPCJOGő 





GKPGO <WYCEJU FGT IGOKVVGNVGP 9GTVG OKV CPUVGKIGPFGO #NVGT CWU\WIGJGP 5VWFKGP \WT
CNVGTUCDJ¼PIKIGP 'PVYKEMNWPI FGU #WUOC²GU RTQUQ\KCNGT 8GTJCNVGPUYGKUGP HCPFGP \WOGKUV
MGKPGP FGWVNKEJGP <WUCOOGPJCPI 
\$ ;CTTQY9CZNGT  \KV PCEJ 5VCWD 
(TKGFGNOGKGT  &KG 'TIGDPKUUG XQP *C[ 
 5  NCUUGP GJGT CWH GKPG
5RG\KCNKUKGTWPIFGT8GTJCNVGPUOWUVGTKP#DJ¼PIKIMGKVFGTLGYGKNKIGP5Q\KCNKUCVKQPUEJNKG²GP
'PVURTGEJGPF XGTYGKUV GT CWH 2GTUÑPNKEJMGKVU WPF )GUEJNGEJVUWPVGTUEJKGFG FKG UKEJ KO
-KPFGU WPF ,WIGPFCNVGT FWTEJUGV\GP 7O FGP 'KPHNWUU FGU #NVGTU CWH FKG 9KTMWPI FGU
2TQLGMVGU \W WPVGTUWEJGP YWTFG FKG 5VKEJRTQDG KP FTGK #NVGTUITWRRGP CWHIGDTQEJGP &KG







#WEJFKG#WHURCNVWPI FGT5VKEJRTQDG KP#NVGTUITWRRGP QHHGPDCTVG MGKPG6TGPF¼PFGTWPIDGK
FGT 'PVYKEMNWPI FGT IGOGUUGPGP #IITGUUKQPUNGIKVKOCVKQP 
U #DDKNFWPI  +P FGP
#NVGTUITWRRGPFGT'NHWPF<YÑNHL¼JTKIGPUQYKGFGT&TGK\GJPWPF8KGT\GJPL¼JTKIGPKUVPCEJ
GKPGO FGWVNKEJGP #PUVGKIGP \YKUEJGP FGT 2T¼ WPF FGT 2QUVGTJGDWPI LGYGKNU GKP NGKEJVGT
#DHCNN\WO-CVCOPGUG\GKVRWPMVJKP\WXGTOGTMGP&KG¼NVGUVGP2TQDCPFGPYGKUGPJKPIGIGP
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 OKV GKPGT PCEJ FGP -QPXGPVKQPGP XQP %QJGP 





'HHGMV&KGMNGKPUVG5VKEJRTQDGOKV FGP ¼NVGUVGP6GKNPGJOGTPFGT5VWFKG GTJÑJVG KJTG9GTVG
CDUEJNKG²GPFWOOKVGKPGTGDGPHCNNUCNUMNGKP\WYGTVGPFGP'HHGMVUV¼TMGXQP 

  #WEJYGPP FKG 'HHGMVUV¼TMGP DGKFGT ¼NVGTGP)TWRRGP PCEJ FGT -NCUUKHKMCVKQP XQP




2CTCNNGN \WT )GUCOVJÑJG FGT9GTVG UKPF CWEJ FKG 5VCPFCTFCDYGKEJWPIGP DGK FGTOKVVNGTGP
#NVGTUITWRRGCOITÑ²VGP$GKFGP¼NVGUVGP5EJ×NGTP\GKIVGUKEJJKPIGIGPGKPFGWVNKEJGPIGTGU
#DUEJPGKFGP +O *¼WHKIMGKVUXGTINGKEJ DGKFGT OÑINKEJGT 'HHGMVTKEJVWPIGP \GKIV UKEJ FKGUG
TGNCVKXG *QOQIGPKV¼V KP FGP 'TIGDPKUUGP FGT NVGUVGP 
#DDKNFWPI  GTPGWV $GK FGP












FGU )GYCNVRT¼XGPVKQPURTQLGMVGU XGTDGUUGTP +P FGT MNGKPUVGP -QJQTVG OKV FGP ¼NVGUVGP
6GKNPGJOGTPYGKUGPDGKO-CVCOPGUGVGUVJKPIGIGPXQP5EJ×NGTPIGUVKGIGPG+PFGZYGTVG
CWH*KGTMÑPPGPUKEJ KPUIGUCOVPWT6GKNPGJOGT KORQUKVKXGP5KPPGUVGKIGTP&KG L×PIUVG
#NVGTUMQJQTVGDKTIVGPVURTGEJGPFFGPITÑ²VGP#PVGKN 
UQNEJGTFKG KJTG#WUICPIUYGTVG
DKPPGP CEJV 9QEJGP XGTDGUUGTP &GPPQEJ ×DGTYKGIGP FKGLGPKIGP FGTGP
#IITGUUKQPUNGIKVKOCVKQPUKPFGZ UVGKIV WPF DGFKPIGP FWTEJ FKG 9CEJUVWOUKPVGPUKV¼V KO
8GTJ¼NVPKU \WT +PVGPUKV¼V FGT UKPMGPFGP9GTVG FGP QDGP IGPCPPVGP /KVVGNYGTVUCPUVKGI XQP
×DGT
0QEJ FGVCKNNKGTVGTG $GVTCEJVWPIGP N¼UUV FKG #WHURCNVWPI FGT 5VKEJRTQDG KP FKG XKGT



































WPF FGP P¼EJUV ¼NVGTGP 5EJ×NGTP 




*[RQVJGUG  ,×PIGTG 5EJ×NGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGT
#IITGUUKQPUDGTGKVUEJCHVCNU¼NVGTG5EJ×NGT
9KG KPHQNIG FGT XQTCPIGICPIGPGP 'TIGDPKUUG \W GTYCTVGP OWUU CWEJ FKGUG *[RQVJGUG






























&KG #WHURCNVWPI FGT 5VKEJRTQDG KP FKG DGTGKVU IGPCPPVGP #NVGTUITWRRGP \GKIVG DGK FGP
'PVYKEMNWPIUTKEJVWPIGP H×T )GYCNVJ¼WHKIMGKV GDGPHCNNU MCWO 7PVGTUEJKGFG \WT QDGP
DGUEJTKGDGPGP)GUCOVUVKEJRTQDG&GT8GTINGKEJFGT'TJGDWPIU\GKVRWPMVGGKPUWPFFTGK\GKIV
FWTEJYGI GKPGP #PUVKGI FGT 9GTVG WPF UQOKV GKPG IGUVKGIGPG #IITGUUKQPUJ¼WHKIMGKV CNNGT
#NVGTUITWRRGP KO CTKVJOGVKUEJGP/KVVGN 
#DDKNFWPI .GFKINKEJ FKG)TWRRG FGT L×PIUVGP
6GKNPGJOGT \GKIVG GKPGP MNGKPGP #DHCNN FGT 9GTVG \YKUEJGP FGO 2QUV WPF FGO
-CVCOPGUGVGUVFGTLGFQEJFGPXQTCPIGICPIGPGP#PUVKGIPKEJVPKXGNNKGTGPMCPP
ďďŝůĚƵŶŐϯϬ͗ŶƚǁŝĐŬůƵŶŐĚĞƌ'ĞǁĂůƚŚćƵĨŝŐŬĞŝƚŶĂĐŚůƚĞƌƐŐƌƵƉƉĞŶŐĞƚƌĞŶŶƚ
'OKPGPV YKTF KP FKGUGT )TCHKM GTPGWV FGT FGWVNKEJ CWUHCNNGPFG 7PVGTUEJKGF KP FGT
)GUCOVJ¼WHKIMGKVFGTCPIGIGDGPGP)GYCNVJCPFNWPIGP\YKUEJGPFGTL×PIUVGP)TWRRGFKGOKV
FWTEJUEJPKVVNKEJ  
 5MCNGPRWPMVGP WPVGTJCND FGT &TGK\GJP WPF 8KGT\GJPL¼JTKIGP
UQYKG  
 5MCNGPRWPMVGP WPVGT FGT ¼NVGUVGP )TWRRG NKGIGP 
6CDGNNG  &KGU
GPVURTKEJV FGP 'TIGDPKUUGP TGRT¼UGPVCVKXGT 5VWFKGP 
\$ XQP *WTTGNOCPP$T×PFGN 
(QTUEJWPIUITWRRG5EJWNGXCNWCVKQP(WEJUGVCN6KNNOCPPGVCN
+PFKGUGOURTWPIJCHVGP#PUVKGIFGT9GTVGPCEJFGO\YÑNHVGP.GDGPULCJT\GKIV UKEJ\WFGO
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GKPG FC\YKUEJGP NKGIGPFG 'HHGMVUV¼TMG XQP    
   #WEJ H×T FKG
)GYCNVJ¼WHKIMGKVYWTFGUQOKVGKPCPUVGKIGPFGT'HHGMVKPCNNGPFTGK#NVGTUITWRRGPIGOGUUGP
CWEJYGPPFKGUGT PCEJ FGP-QPXGPVKQPGP XQP%QJCP 
 PKEJV CNU RTCMVKUEJ DGFGWVUCO
DG\GKEJPGVYGTFGPMCPP




GKPGO $NKEM CWH FKG *¼WHKIMGKVUXGTVGKNWPIGP CWEJ KO $GTGKEJ FGT )GYCNVJ¼WHKIMGKV FKG














CNNGT FTGK 5VKEJRTQDGP FGWVNKEJGT CWU +O (CNNG FGT  DKU  ,CJTG CNVGP 6GKNPGJOGT
XGTUEJNGEJVGTPFGT6GKNPGJOGTKJTG9GTVGOKVGKPGOCDUEJNKG²GPFGP/KPWUXQP
FGU#WUICPIUYGTVGU&KGOKVVNGTG#NVGTUITWRRGMCPPKP5EJ×NGTOKVUKPMGPFGTWPFOKV
UVGKIGPFGT )GYCNVJ¼WHKIMGKV CWHIGVGKNV YGTFGP YQDGK FGTGP 5VGKIGTWPI KP GKPGO
/KPKOCNDGTGKEJ NKGIV Y¼JTGPF FKG -QJQTVG FGT ,×PIUVGP OKV FGT CWUIGRT¼IVGUVGP
)GUCOVUVGKIGTWPIXQPINGKEJ\GKVKIFKGYGPKIUVGP'KP\GNRGTUQPGPOKVUVGKIGPFGP9GTVGP
GPVJ¼NV .GV\VGTGU YGKUV KO 8GTINGKEJ \W FGP DGKFGP ¼NVGTGP )TWRRGP CWH GKPG DGUQPFGTU
UVCTMG5VGKIGTWPIFGTYGPKIGP6GKNPGJOGTOKVUVGKIGPFGP9GTVGPJKP
+PUIGUCOVCPUVGKIGPFG'TIGDPKUUG\GKIGPCWEJFKGKP-NCUUGPUVWHGPWPVGTVGKNVGP5VKEJRTQDGP
YQDGK FKG 'PVYKEMNWPIUXGTN¼WHG FGT UGEJUVGP WPF UKGDVGP -NCUUG FGPGP FGT L×PIUVGP WPF
OKVVNGTGP#NVGTUITWRRGPGPVURTGEJGP
U#DDKNFWPI(×TFKG-NCUUGPCEJVWPFPGWP\GKIV





























YGKVIGJGPF FGO CWH &KURQUKVKQPUGDGPG YQDGK FKG 5EJ×NGT FGT UKGDVGP -NCUUG JKGT PQEJ
FWTEJYGIWPVGTFGO0KXGCWFGT#EJVMN¼UUNGTNKGIGPFKGDGKFGT7PVGTUWEJWPIFGP*ÑJGRWPMV
FGT )GYCNVJ¼WHKIMGKV OCTMKGTGP #WEJ KO 8GTINGKEJ \W FGP #NVGTUITWRRGP YKTF FKG
<YKUEJGPUVGNNWPI FGT 5EJ×NGT UKGDVGT -NCUUGP GTMGPPDCT &KG ×DGT CNNG FTGK 6GUV\GKVRWPMVG
IGOKVVGNVGP 9GTVG UVGKIGP XQP -NCUUG UGEJU \W -NCUUG UKGDGP WO  WPF XQP -NCUUG
UKGDGP\W-NCUUGCEJVGTPGWVWO'TUV\YKUEJGP-NCUUGCEJVWPF-NCUUGPGWPN¼UUVUKEJ
YKGFGTGKP4×EMICPIFGT)GYCNVJCPFNWPIGPWOMQPUVCVKGTGP
*[RQVJGUG  ,×PIGTG 5EJ×NGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGU
IGYCNVV¼VKIGP8GTJCNVGPUCNU¼NVGTG5EJ×NGT
&KG *[RQVJGUG OWUU HCNUKHK\KGTV YGTFGP 9GPPINGKEJ FKG #NVGTUITWRRG FGT GNH WPF
\YÑNHL¼JTKIGP5EJ×NGTUQYKGFKGFGT5GEJUVMN¼UUNGTDGKFGT$GOGUUWPIFGT)GYCNVJ¼WHKIMGKV

























'PVYKEMNWPI FGT  DKU  ,CJTG CNVGP -KPFGT KO )GIGPUCV\ \W FGP L×PIGTGP WPF ¼NVGTGP
6GKNPGJOGTPFGU2TQLGMVGUYKG KP#DDKNFWPIXKUWCNKUKGTV +O)GIGPUCV\ \WFGPCPFGTGP




¯DGT CNNG FTGK 6GUV\GKVRWPMVG IGOKVVGNV UEJPGKFGV FKG OKVVNGTG #NVGTUITWRRG KO $GTGKEJ
'ORCVJKGPKGFTKIGTCDCNUFKG L×PIUVGP6GKNPGJOGTWPFIGTKPIGTCNUFKG¼NVGUVGP
5EJ×NGT &KG 'ORCVJKGYGTVG FGT 'NH WPF <YÑNHL¼JTKIGP UKPF FGOIGO¼² FKG JÑEJUVGP KO
4CJOGP FKGUGT 'TJGDWPI UQYKG FKGLGPKIGP OKV FGP IGTKPIUVGP #DYGKEJWPIGP ×DGT FGP
7PVGTUWEJWPIUXGTNCWH
$GK FGT L×PIUVGP WPF ¼NVGUVGP )TWRRG XGTN¼WHV FKG 'PVYKEMNWPI CPFGTU CNU DGK FGT DGTGKVU
DGUEJTKGDGPGPOKVVNGTGP#NVGTUITWRRG LGYGKNU \WP¼EJUV KPFKG GTY×PUEJVG4KEJVWPIDGK FGT
-CVCOPGUGGTJGDWPI KUV KP DGKFGP (¼NNGP LGFQEJ GKP #DUV×T\GP FGT 9GTVG DKU WPVGT FGP





































V      
V      






#DPCJOG WO  OKV    






CNUPKEJVDGFGWVUCOJGTCWU$GKFGPDKUL¼JTKIGP NKGIVFGT'HHGMVOKV  
 









#DDKNFWPI  \WT *¼WHKIMGKVUXGTVGKNWPI FGT UKPMGPFGP WPF
UVGKIGPFGP9GTVGGKPGTLGFGP#NVGTUMQJQTVGIGDGP\WP¼EJUVGKPWPGTYCTVGVGU$KNFCD5Q\GKIV
UKEJ FKG GDGP PQEJ CNU UGJT YGKV IGUVTGWV DGUEJTKGDGPG )TWRRG FGT  WPF  ,CJTG CNVGP
5EJ×NGT ×DGTTCUEJGPF JQOQIGP  FGT  2TQDCPFGP FGT -QJQTVG UEJNKG²GP OKV GKPGO
IGUWPMGPGO 'ORCVJKGYGTV CD WPF UGPMGP FGP /KVVGNYGTV CDIGUEJY¼EJV FWTEJ FKG










FGT /KVVGNYGTVG FGT L×PIUVGP 6GKNPGJOGT \WO -CVCOPGUG\GKVRWPMV GKPG IGTKPIG /GJTJGKV
FGTLGPKIGP 
 XQP  FKG UKEJ KP FKG GPVIGIGPIGUGV\VG 4KEJVWPI GPVYKEMGNP +O
<WUCOOGPJCPIOKVFGT5VCPFCTFCDYGKEJWPIWPFFGP/KVVGNYGTVGP
6CDGNNGMCPPJKGTCNUQ
XQP GJGT PKGFTKIGP QFGT CDGT UGJT INGKEJO¼²KI KP DGKFG 4KEJVWPIGP CWUUEJNCIGPFGP
#DYGKEJWPIUKPVGPUKV¼VGPCWUIGICPIGPYGTFGP&CU&KCITCOOFGT¼NVGUVGP6GKNPGJOGT\GKIV





&KG #PCN[UG FGT MNCUUGPURG\KHKUEJGP 5VKEJRTQDGP DGUV¼VKIV FKG XQTCPIGJGPF DGUEJTKGDGPGP
*¼WHKIMGKVUXGTVGKNWPIGPFGT#NVGTUITWRRGP#WEJJKGT\GKIVUKEJUQYQJNH×TFKGPKGFTKIUVGCNU
CWEJFKGJÑEJUVG-NCUUGPUVWHGGKP#PYCEJUGPFGT'ORCVJKGYGTVG KOFKTGMVGP#PUEJNWUUCP
FCU )GYCNVRT¼XGPVKQPURTQLGMV KP 8GTDKPFWPIOKV GKPGO FGWVNKEJGT CWUIGRT¼IVGP#DHCNN FGT
9GTVG \WO -CVCOPGUG\GKVRWPMV 


























+O /KVVGN FGT FTGK 6GUVFWTEJN¼WHG YGKUGP CWEJ JKGT FKG L×PIUVGP 6GKNPGJOGT FGT XKGT
5VKEJRTQDGPFKGJÑEJUVGP9GTVGH×T'ORCVJKGCWHYQDGKFKG5EJ×NGTFGT-NCUUGPGWPPWTIWV
 FCTWPVGT NKGIGP YCU CWH FGP FGWVNKEJGP #DHCNN DGK FGP /KVVGNYGTVGP FGT NGV\VGP
&CVGPGTJGDWPI \WT×EM\WH×JTGP KUV )NGKEJ\GKVKI GPVURTKEJV FKGUG &KHHGTGP\ GVYC FGO
7PVGTUEJKGFDGKFGT2T¼DGHTCIWPI<YKUEJGPFGP-NCUUGPUGEJUWPFUKGDGPNKGIVFKG&KHHGTGP\
FGT /KVVGNYGTVG DGK  WPF XGTITÑ²GTV UKEJ DKU -NCUUG CEJV WO YGKVGTG 
<WUCOOGPIGHCUUV \GKIV UKEJ GKP 0CEJNCUUGP GORCVJKUEJGT (¼JKIMGKVGP KO 4CJOGP FKGUGT
7PVGTUWEJWPIXQP-NCUUGUGEJUDKUCEJVCWHFCUKP-NCUUGPGWPGKP9KGFGTCPUVKGIHQNIV
*[RQVJGUG  ,×PIGTG 5EJ×NGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU CP 'ORCVJKG CNU
¼NVGTG5EJ×NGT
#WEJ YGPP FKG L×PIUVGP 5EJ×NGT OKV FGP JÑEJUVGP 'TIGDPKUUGP KO $GTGKEJ 'ORCVJKG
CDUEJPGKFGPWPFYKGDGTGKVUDGKFGP\WXQTFCTIGUVGNNVGP2CTCOGVGTPFKGITÑ²VGP
JKGTOKV
UQICT ×DGTYKGIGPFGP #PVGKNG CP RQUKVKXGP 'PVYKEMNWPIGP GPVJCNVGP \GKIV KJTG
'PVYKEMNWPIUMWTXG KO/KVVGN MGKPGP FCWGTJCHVGP<WYCEJU CP'KPH×JNWPIUXGTOÑIGP 5QOKV
OWUUFKG*[RQVJGUGXGTYQTHGPYGTFGP






















OKVǡͳ͵ǦͳͶ   H×T FKG 5VKEJRTQDG FGTOKVVNGTGP WPFǡͳͷǦͳ͹   H×T FKG FGT ¼NVGUVGP
CNNGTFKPIUDGUV¼VKIVYGTFGP
 #NVGTWPFRTQUQ\KCNGU8GTJCNVGP
+P¯DGTGKPUVKOOWPIOKV FGP'TIGDPKUUGP CWU FGO$GTGKEJ'ORCVJKG UVGNNV UKEJ CWEJ DGKO
RTQUQ\KCNGP 8GTJCNVGP FKG L×PIUVG )TWRRG CNU FKG ŐUV¼TMUVGŎ JGTCWU +P CNNGP FTGK
6GUVFWTEJN¼WHGP UKPF FGTGP /KVVGNYGTVG JÑJGT CNU FKG FGT CPFGTGP DGKFGP #NVGTUITWRRGP

#DDKNFWPI  0GDGP FGO RQUKVKXGP 8GTINGKEJ OKV FGT &KURQUKVKQPUGDGPG \GKIV FKG
)GIGP×DGTUVGNNWPIFGURTQUQ\KCNGP8GTJCNVGPUOKVFGT)GYCNVJ¼WHKIMGKVGKPGPIGIGPN¼WHKIGP
6TGPF KO $GTGKEJ FGT QPVQIGPGVKUEJGP 'PVYKEMNWPI &KG OKVVNGTG #NVGTUITWRRG \GKIV
FKGUDG\×INKEJKPUIGUCOVFKGPKGFTKIUVGP9GTVGKO$GTGKEJFGT)GYCNVJKPIGIGPFKGJÑEJUVGP
ďďŝůĚƵŶŐϯϲ͗ŶƚǁŝĐŬůƵŶŐĚĞƐƉƌŽƐŽǌŝĂůĞŶsĞƌŚĂůƚĞŶƐŶĂĐŚůƚĞƌƐŐƌƵƉƉĞŶŐĞƚƌĞŶŶƚ
&KG IGOKVVGNVGP9GTVG ×DGT CNNG FTGK 6GUV\GKVRWPMVG UKPMGP XQP FGT L×PIUVGP \WT OKVVNGTGP
5VKEJRTQDGWOCDWPFUVGKIGPKO#NVGTXQPDKU,CJTGPYKGFGTWOCP
&KG 'PVYKEMNWPIUXGTN¼WHG ×DGT FKG FTGK 'TJGDWPIU\GKVRWPMVG FGT CNVGTUJQOQIGPGP
5VKEJRTQDGP \GKIGP UKEJ DGK FGP GNH WPF \YÑNH ,CJTG CNVGP -KPFGTP ¼JPNKEJ YKG DGK FGT
OKVVNGTGP #NVGTUITWRRG OKV FGO 7PVGTUEJKGF FCUU FKG \YGKVIGPCPPVG DGKO -CVCOPGUGVGUV
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(×T FKG UVCPFCTFKUKGTVGP/KVVGNYGTVUFKHHGTGP\GP WPF FKG )GUCOVGPVYKEMNWPIGP 
ݔҧͳ Ǧݔഥ ͵
DGFGWVGVFKGU(QNIGPFGU&KG'NHWPF<YÑNHL¼JTKIGPYGKUGP\WO'PFGFGT7PVGTUWEJWPIGKP
WO  IGUWPMGPGU 'TIGDPKU KO $GTGKEJ FGU RTQUQ\KCNGP 8GTJCNVGPU CWH OKV GKPGT
GTTGEJPGVGP 'HHGMVUV¼TMG XQP    
   &KG OKVVNGTG -QJQTVG UVGKIGTV KJTGP
#WUICPIUYGTV WO  WPF DGUKV\V OKV   






DNGKDV FKG 5VTGWWPI FCDGK TGEJV MQPUVCPV #WEJ DGK FGP ¼NVGUVGP 6GKNPGJOGTP NKGIGP FKG
5VCPFCTFCDYGKEJWPIGPGJGTPCJGDGKGKPCPFGTYQDGKGKP NGKEJVGU#PP¼JGTPFGT'KP\GNYGTVG
PCEJ FGO 2TQLGMV \W XGTOGTMGP KUV $GK FGP L×PIUVGP 2TQDCPFGP \GKIV UKEJ JKPIGIGP GKP
#WUGKPCPFGTFTKHVGP FGT 'KP\GNYGTVG KPUDGUQPFGTG \YKUEJGP FGT 2QUV WPF FGT
-CVCOPGUGGTJGDWPI
&KG 'THCUUWPI FGU RTQUQ\KCNGP 8GTJCNVGPU GTDTKPIV GTUVOCNU GKPG *¼WHKIMGKVUXGTVGKNWPI FGT
L×PIUVGP6GKNPGJOGT FKG GKPGP IGTKPIGTGP#PVGKN GTY×PUEJVGT'PVYKEMNWPIUXGTN¼WHG CNU DGK
FGP DGKFGP ¼NVGTGP-QJQTVGP CWH\GKIV 
#DDKNFWPI  <WFGO H¼NNV CWH FCUU UKEJ VTQV\ FGT





YKG DGTGKVU FKG 5VCPFCTFCDYGKEJWPI CPFGWVGV XQP JÑJGTGP 'PVYKEMNWPIUKPVGPUKV¼VGP FGT











#DPCJOG WO  $GK INGKEJGT 5VGKIGTWPIUTCVG WPVGTUEJGKFGV UKEJ YKGFGTWO FKG
*¼WHKIMGKVUXGTVGKNWPI FGT OKVVNGTGP WPF ¼NVGUVGP -QJQTVG $GK FGP GTUVIGPCPPVGP VT¼IV FGT
ITÑ²GTG6GKNPKEJV\WO'PFGTIGDPKUDGKUQPFGTP\GKIVUKPMGPFG9GTVG'PVURTGEJGPFUV¼TMGT






9¼JTGPF FKG*¼WHKIMGKV CIITGUUKXGP8GTJCNVGPU KP FGT CEJVGP-NCUUG KJTGP*ÑJGRWPMV
GTTGKEJV KUVFKGIGOGUUGPG#WURT¼IWPIFGURTQUQ\KCNGP8GTJCNVGPUJKGT CPGKPGO6KGHRWPMV
CPIGNCPIV&GPPQEJYKTFKO8GTINGKEJ\WFGPMNCUUGP×DGTUEJPGKFGPFGP#NVGTUITWRRGPMGKPG


























*KPUKEJVNKEJ FGT 'PVYKEMNWPI KO 5VWFKGPXGTNCWH UVKEJV GTPGWV FKG 5VKEJRTQDG FGT 5EJ×NGT
CEJVGT-NCUUGPJGTCWU#NUGKP\KIG-QJQTVG\GKIGPUKGGKPGMQPUVCPVRQUKVKXG'PVYKEMNWPIWPF
UQOKV GKP UVGVKIGU #PYCEJUGP FGT 9GTVG 'KPG IGIGPVGKNKIG 'PVYKEMNWPI YKTF DGK FGP
/KVVGNYGTVGP FGT 0GWPVMN¼UUNGT GTMGPPDCT 6TQV\ GKPGO WO  JÑJGTGP 5VCTVYGTV NKGIGP
FKGUG\WO'PFGFGT5VWFKGWPVGTFGP'TIGDPKUUGPCWUFGPCEJVGP-NCUUGP&KG5EJ×NGT
FGT -NCUUGP UGEJU WPF UKGDGP \GKIGP DGKO 2QUVVGUV 'TIGDPKUUG FKG KO /KVVGN ×DGT FGP
#WUICPIUYGTVGP NKGIGP<WO-CVCOPGUG\GKVRWPMVUKPMGPFKG9GTVGDGKFGT-QJQTVGP LGFQEJ
GTPGWVCDWPFXGTDNGKDGPPWTDGKFGP5EJ×NGTPCWU-NCUUGUKGDGPKPUIGUCOVKPGKPGOJÑJGTGP
$GTGKEJ CNU \W $GIKPP FGT 7PVGTUWEJWPI #WHH¼NNKI KUV \WFGO FCUU KP #DJ¼PIKIMGKV XQO
#WUICPIUYGTV FKG GJGT JQEJ CPIGUKGFGNVGP )TWRRGP VGPFGP\KGNN UKPMGP JKPIGIGP FKG CWH
GKPGO PKGFTKIGTGP .GXGN UVCTVGPFGP -NCUUGP GJGT UVGKIGP WPF UQOKV GKPG #PP¼JGTWPI CWH
'DGPG FGT )GUCOVUVKEJRTQDG UVCVVHKPFGV <WO NGV\VGP 6GUV\GKVRWPMV XGTFKEJVGP UKEJ
GPVURTGEJGPF FKG 9GTVG +PUIGUCOV \GKIV FKG \WU¼V\NKEJG 7PVGTVGKNWPI KP MNCUUGPMQPHQTOG




&KG *[RQVJGUG OWUU HCNUKHK\KGTV YGTFGP &KG L×PIUVGP 5EJ×NGT \GKIGP KO /KVVGN MGKPGP



























&CU)GUEJNGEJV CNU GPVUEJGKFGPFGT 'KPHNWUUHCMVQT DGK FGT#WU×DWPI WPF +PVGTRTGVCVKQP XQP




O¼PPNKEJGP 2GTUQPGP FGPGP GKP )TQ²VGKN KPUDGUQPFGTG FGU RJ[UKUEJGP )GYCNVRQVGPVKCNU
\WIGUEJTKGDGP YKTF 9KG QDGP DGTGKVU GTÑTVGTV GPVURTKEJV FKG 6JGUG FCUU FKG œJ¼WHKIUVGP
RJ[UKUEJGP)GYCNVJCPFNWPIGP CP D\Y KP 5EJWNGP =? XQP  DKU L¼JTKIGPO¼PPNKEJGP
5EJ×NGTP DGICPIGPő 




#PFGTU XGTJ¼NV GU UKEJ DGKO (QTUEJWPIUIGIGPUVCPF 'ORCVJKG *KGT MCPP PKEJV XQP GKPGO
-QPUGPU IGURTQEJGPYGTFGP XKGNOGJT IKDV GU WPVGTUEJKGFNKEJG 6JGQTKGPYCU FGP 'KPHNWUU
FGU)GUEJNGEJVGUCWHFKG(¼JKIMGKV\WT'ORCVJKGCPIGJVWPFGKPGPGJGTIGTKPIGP(WPFWUCP
(QTUEJWPIUCTDGKVGP FKG UKEJ IGUEJNGEJVUDGFKPIVGP7PVGTUEJKGFGPYKFOGP 
GKPGP¯DGTDNKEM
DKGVGPWC$KUEJQH-ÑJNGT2GVGTOCPGVCN
)NGKEJGU IKNV KO $GTGKEJ FGU RTQUQ\KCNGP 8GTJCNVGPU 1DINGKEJ KPUIGUCOV OGJT














FGU HQNIGPFGP #DUEJPKVVU CWU KPJCNVNKEJGP )T×PFGP CWH GKPG &KXGTUKHKMCVKQP FGT $GITKHHG
5EJ×NGTKPWPF5EJ×NGT\WT×EMIGITKHHGPYKTF
 )GUEJNGEJVWPF#IITGUUKQPUDGTGKVUEJCHV
&KG $GUQPFGTJGKV FGT HQNIGPFGP 'TIGDPKUDGUEJTGKDWPIGP KUV FCUU UKEJ OKV *KNHG FGT
)GUEJNGEJVGTFKHHGTGP\KGTWPIGTUVGRQUKVKXG9KTMWPIGPFGU2TQLGMVGUCWHFKG'PVYKEMNWPIFGT
#IITGUUKQPUNGIKVKOCVKQP DGK GKPGO IGUEJNGEJVUURG\KHKUEJ GZVTCJKGTVGP #PVGKN FGT








)NGKEJYQJN H¼NNV CWH FCUU FKG &KHHGTGP\ \YKUEJGP #WUICPIU WPF 'PFYGTV DGK FGT
GTY×PUEJVGP 'PVYKEMNWPI FGT /¼FEJGP YGUGPVNKEJ IGTKPIGT KUV CNU FKG 5VGKIGTWPI FGT
#IITGUUKQPUNGIKVKOCVKQPDGKFGPO¼PPNKEJGP2TQDCPFGPGTMGPPVNKEJYKTF
ďďŝůĚƵŶŐϯϵ͗ŶƚǁŝĐŬůƵŶŐĚĞƌŐŐƌĞƐƐŝŽŶƐůĞŐŝƚŝŵĂƚŝŽŶŶĂĐŚ'ĞƐĐŚůĞĐŚƚŐĞƚƌĞŶŶƚ
&GT 'KPHNWUU FGU )GUEJNGEJVU CWH FKG #IITGUUKQPUNGIKVKOCVKQP YKGIV \W $GIKPP FGT
7PVGTUWEJWPI
VIGTKPIGTCNUCPIGPQOOGP&KG#WUICPIUYGTVGFGTO¼PPNKEJGP8RPNKGIGP
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V    
V    
'KPG IGPCWGTG 'KPQTFPWPI FGT 'TIGDPKUUG GTNCWDV FKG KPVTCURG\KHKUEJG $GVTCEJVWPI FGT
5VKEJRTQDGPGPVYKEMNWPIGP 
ݔҧ ͳ Ǧ ݔഥ ͵ WPF FGTGP 'HHGMVUV¼TMGP 
 &KG GTY×PUEJVG
9KTMWPI FGU 2TQLGMVGU DGK FGP /¼FEJGP GPVURTKEJV GKPGT #DPCJOG FGT
#IITGUUKQPUDGTGKVUEJCHVWOCNNGTFKPIUOKVGKPGTPKEJVDGNGIDCTGP'HHGMVUV¼TMGXQPǡ
   
   <WT 8GTCPUEJCWNKEJWPI &KG &KHHGTGP\ \YKUEJGP 2T¼ WPF
-CVCOPGUGGTJGDWPI DGK FGP /¼FEJGP GPVURTKEJV NGFKINKEJ GKPGO #EJVWPF\YCP\KIUVGN FGT
5VCPFCTFCDYGKEJWPI#PFGTUXGTJ¼NVGUUKEJDGKFGPO¼PPNKEJGP2TQDCPFGPYKGDGTGKVUFCU
.KPKGPFKCITCOO 
#DDKNFWPI  GTMGPPGP N¼UUV &KG MQPUVCPVG 'PVYKEMNWPIUTKEJVWPI FGT
9GTVGFKGGKPGPDGUQPFGTUUVCTMGP#PUVKGI\YKUEJGPFGOGTUVGPWPF\YGKVGP6GUVFWTEJNCWH
GTMGPPGPN¼UUVH×JTV\WGKPGT)GUCOV\WPCJOGXQP&GOIGO¼²JCPFGNVGUUKEJOKVǡ
¡   
   WO GKPGP MNGKPGP DKUOKVVNGTGP 'HHGMV IGO¼² FGT %QJGPUEJGP
-NCUUKHK\KGTWPI

+O NKPMGP -TGKUFKCITCOO 
#DDKNFWPI  DGUV¼VKIV UKEJ FKG 5EJNWUUHQNIGTWPI CWU FGT

















*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI FGT
#IITGUUKQPUDGTGKVUEJCHVCNUO¼PPNKEJG6GKNPGJOGT
&KG *[RQVJGUG MCPP OKVVGNU OGJTHCMVQTKGNNGT 8CTKCP\CPCN[UG DGUV¼VKIV YGTFGP /¼FEJGP
\GKIVGP KO)GIGPUCV\\W,WPIGP KO/KVVGNUKPMGPFG9GTVG H×T#IITGUUKQPUNGIKVKOCVKQP#NU
(CMVQTGP FKGPGP JKGT <GKV WPF )GUEJNGEJV WPCDJ¼PIKIG 8CTKCDNG 
78 KUV FKG
#IITGUUKQPUNGIKVKOCVKQP



















FGT RTCMVKUEJGP $GFGWVUCOMGKV CPJCPF FGT 'HHGMVUV¼TMGP CW²GP XQT IGNCUUGP YGTFGP 9KG
QDGP DGUEJTKGDGP KUV FGT UKPMGPFG 6TGPF H×T FKG 8CTKCDNG #IITGUUKQPUDGTGKVUEJCHV PCEJ
%QJGP 











KO&KCITCOOFGWVNKEJ FCUU FKG8GT¼PFGTWPI FGT9GTVG DGK FGP ,WPIGPYGUGPVNKEJ UV¼TMGT
CWUH¼NNV
ďďŝůĚƵŶŐϰϭ͗ŶƚǁŝĐŬůƵŶŐĚĞƌ'ĞǁĂůƚŚćƵĨŝŐŬĞŝƚŶĂĐŚ'ĞƐĐŚůĞĐŚƚŐĞƚƌĞŶŶƚ
2TQ\GPVWCN H¼NNV FKG &KHHGTGP\ FGT #WUICPIUYGTVG 
V DGKFGT )GUEJNGEJVGT CWH FGT
8GTJCNVGPUGDGPG OKV  ITÑ²GT CWU CNU CWH &KURQUKVKQPUGDGPG YQDGK FKG &KHHGTGP\GP
\YKUEJGP FGP )GUEJNGEJVGTP FGP 'TIGDPKUUGP CPFGTGT 5VWFKGP GPVURTGEJGP 
XIN
DGKURKGNUYGKUG (WEJU GV CN  5  *WTTGNOCPP$T×PFGN  5  $KU \WO
-CVCOPGUGVGUV 
V YGKVGV UKEJ FKG 5RCPPG CWH  CWU 
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FGP -QPXGPVKQPGP XQP %QJGP 




PKEJV XÑNNKI XGTPCEJN¼UUKIV YGTFGP UEJNKG²NKEJ JCPFGNV GU UKEJ DGK FGT %QJCPyUEJGP





ǡ ¡   
   &KG WPGTY×PUEJVG9KTMWPI DGK FGP
5EJ×NGTP×DGTVTKHHVUQOKVKPFGT)GUCOVJGKVFKGGTY×PUEJVGDGKFGP5EJ×NGTKPPGPYKGGUFGT
QDGPDGUEJTKGDGPGP'PVYKEMNWPIFGT)GUCOVUVKEJRTQDG\WGPVPGJOGPKUV







XQP  GKP IGIGPVGKNKIGT 'HHGMV XQT 






#WEJ DGK FGP ,WPIGP KUV FGT #DDKNFWPI GKP ITÑ²GTGT #PVGKN WPGTY×PUEJVGT 'HHGMVG \W
GPVPGJOGPFGTUKEJJKGTOKVHCUVFTGK8KGTVGNPUQICTUGJTCWUIGRT¼IVFCTUVGNNV.GFKINKEJH×T
FGTO¼PPNKEJGP6GKNPGJOGTMQPPVGPUKPMGPFG9GTVGXGT\GKEJPGVYGTFGPFKG×DTKIGP
 GTDTCEJVGP UVGKIGPFG#IITGUUKQPUNGIKVKOCVKQPUYGTVG +PUQHGTP UEJGKPV GKPG CWUIGINKEJGPG
'HHGMVUV¼TMG KP DGKFG 4KEJVWPIGP XQT\WNKGIGP FKG NGV\VNKEJ KP FGO IGPCPPVGP
/KVVGNYGTVUCPUVKGIXQPMWNOKPKGTGP
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP 4×EMICPI
IGYCNVV¼VKIGP8GTJCNVGPUCNUO¼PPNKEJG6GKNPGJOGT
#WEJFKGUGIGUEJNGEJVUIGDWPFGPG*[RQVJGUGMCPPOKV*KNHGFGUIGYQPPGPGP&CVGPOCVGTKCNU
DGUV¼VKIV YGTFGP &KG XCTKCP\CPCN[VKUEJGP $GTGEJPWPIGP GTIGDGP KO #PUEJNWUU CP FKG
2TQLGMVVGKNPCJOGGKPGPUGJTUKIPKHKMCPVGP+PVGTCMVKQPUGHHGMVFGT(CMVQTGP<GKVWPF)GUEJNGEJV
CWH FKG 8CTKCDNG )GYCNVJ¼WHKIMGKV OKV ( 




'KPG RTCMVKUEJG $GFGWVUCOMGKV FKGUGU 'TIGDPKUUGU KUV CPJCPF FGT 'HHGMVUV¼TMGP GDGPHCNNU





















)GUEJNGEJVUDGFKPIVG 7PVGTUEJKGFG DGK FGP +PFGZYGTVGP H×T 'ORCVJKG UKPF DGK FGT
WPVGTUWEJVGP 5VKEJRTQDG KPUIGUCOV IGTKPIGT CNU GTYCTVGV .WMGUEJU 0QTOKGTWPIUUVKEJRTQDG

 GTDTCEJVG \YCTPCJGNKGIGPFG/KVVGNYGTVG DGK ,WPIGP 
 LGFQEJFGWVNKEJJÑJGTG
H×T/¼FEJGP 
9GPPINGKEJ FKG/¼FEJGP JKGT FGWVNKEJ WPVGTJCND FGT 'TIGDPKUUG FGT
0QTOKGTWPIUUVKEJRTQDG CDUEJPGKFGP DGYGIV UKEJ FGTGP 'PVYKEMNWPIUMWTXG \W CNNGP FTGK
'TJGDWPIU\GKVRWPMVGP UKEJVDCT QDGTJCND FGT -WTXG FGT ,WPIGP &KG -WTXG FGT O¼PPNKEJGP





$GKOGTUVGP6GUVFWTEJNCWH NKGIGPFKG +PFGZYGTVGFGT5EJ×NGTKPPGP KO/KVVGN NGFKINKEJ
×DGT FGPGP FGT 5EJ×NGT &KG GZCMVGP <CJNGP UKPF 6CDGNNG  \W GPVPGJOGP 6TQV\ FGU
IGUWPMGPGP 'ORCVJKGOKVVGNYGTVGU FGT/¼FEJGP DGKO NGV\VGP 6GUVFWTEJNCWH XGTITÑ²GTV UKEJ
FKG &KHHGTGP\ \W FGP ,WPIGP DKU FCJKP CWH  YCU FGO FGWVNKEJGT CWUHCNNGPFGP
'PVYKEMNWPIUVTGPF CWH FGTGP 5GKVG \W\WTGEJPGP KUV +O )GUCOVXGTINGKEJ ×DGT CNNG FTGK
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V    
&GT'PVYKEMNWPIUXGTNCWH 
ݔҧͳ Ǧݔഥ ͵FGT'ORCVJKGYGTVGCNNGTYGKDNKEJGP6GKNPGJOGTYGKUV
CDUEJNKG²GPF KO /KVVGN GKPGP 9GTV CWH FGT  WPVGT FGO #WUICPIUYGTV NKGIV &KGU
IGUEJKGJVOKVGKPGTRTCMVKUEJPKEJVDGFGWVUCOGP'HHGMVUV¼TMGXQPǡ 
 
&KGIGOKVVGNVGP6GUVYGTVGO¼PPNKEJGT2TQDCPFGPXGT¼PFGTP UKEJ CWEJ KO$GTGKEJ'ORCVJKG




+PVGTGUUCPV KUV CWEJ FKG FGWVNKEJ IGTKPIGTG 5VCPFCTFCDYGKEJWPI DGK FGT 5VKEJRTQDG FGT
/¼FEJGPYCUKPUIGUCOVP¼JGTDGKGKPCPFGTNKGIGPFGP9GTVGPGPVURTKEJVCNUDGKFGP,WPIGP
&KGU GPVURTKEJV CWEJ FGO 'KPFTWEM FGP FKG *¼WHKIMGKVUXGTVGKNWPIGP KO $GTGKEJ FGT






















CWUIGINKEJGPGP 'HHGMVUV¼TMG KP DGKFG 4KEJVWPIGP CWU\WIGJGP &GT IGTKPIGTG IGOGUUGPG
'ORCVJKGXGTNWUV FGT5EJ×NGTKPPGP 
KO/KVVGN GPVURTKEJV KP GVYCFGOITÑ²GTGP#PVGKN
FGT/¼FEJGP
XQPFKGPCEJCEJV9QEJGPIGTKPIGTG9GTVGGTDTCEJVGPFCUFGWVNKEJGTG
5KPMGP FGU /KVVGNYGTVGU FGT 5EJ×NGT 
 FGO #PVGKN FGT ,WPIGP 
 XQP  FGTGP
'ORCVJKGYGTVGCDHKGNGP
*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU CP
'ORCVJKGCNUO¼PPNKEJG6GKNPGJOGT
&KG *[RQVJGUG OWUU XGTYQTHGP YGTFGP #EJV 9QEJGP PCEJ FGT 6GKNPCJOG CO
)GYCNVRT¼XGPVKQPURTQLGMVGTDTCEJVGPYGFGTFKG5EJ×NGTKPPGPPQEJFKG5EJ×NGTGKPGP<WYCEJU
FGT +PFGZYGTVG H×T 'ORCVJKG .GFKINKEJ FKG 'TIGDPKUUG FGT 2QUVGTJGDWPI YGKUGP GKPG
MWT\HTKUVKIG'TJÑJWPIFGU'ORCVJKGOKVVGNYGTVGUDGKFGP/¼FEJGPCWH'PVURTGEJGPFMQPPVG
OKVVGNU OGJTHCMVQTKGNNGT 8CTKCP\CPCN[UG CWEJ MGKP UKIPKHKMCPVGT 9GEJUGNYKTMWPIUGHHGMV
DGTGEJPGVYGTFGP(
 R  6TQV\FGOYWTFGFGWVNKEJ FCUUFKG*ÑJGFGT
+PFGZYGTVGDGKFGT)GUEJNGEJVGTKO.CWHGFGT<GKVKOOGTYGKVGTCWUGKPCPFGTFTKHVGV





#WEJ DGK FGT 'PVYKEMNWPIUFQMWOGPVCVKQP FGU RTQUQ\KCNGP 8GTJCNVGPU \GKIV UKEJ FCU
)GUEJNGEJVCNUFGTCOFGWVNKEJUVGPOQFGTKGTGPFG(CMVQTCNNGTWPVGTUWEJVGP'KPHNWUURCTCOGVGT
'TUVOCNU YWTFG JKGT H×T DGKFG 5VKEJRTQDGP GKP MNCTGT WPF MQPUVCPVGT 'PVYKEMNWPIUVTGPF
IGOGUUGPFGTUKEJKPIGIGPU¼V\NKEJG4KEJVWPIGPDGYGIV
#DDKNFWPI$GKFGPDGTGKVUCWH








\YGKVIGPCPPVGP &KG IGIGPN¼WHKIG 'PVYKEMNWPI H×JTV DKU \WO -CVCOPGUGVGUV \W GKPGT
OCZKOCNGP &KHHGTGP\ XQP  &KG )GIGP×DGTUVGNNWPI CNNGT IGOKVVGNVGP9GTVG GTIKDV GKP
FWTEJUEJPKVVNKEJMPCRRFTGK2TQ\GPVJÑJGTGU'TIGDPKUDGK5EJ×NGTKPPGP
9KG KP 6CDGNNG  \W UGJGP URKGIGNV UKEJ FKG MQPVT¼TG 'PVYKEMNWPI CWEJ DGK FGP
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V    
&KG'TTGEJPWPIFGTUVCPFCTFKUKGTVGP/KVVGNYGTVUFKHHGTGP\GPH×TFKG)GUCOVDKNCP\
ݔҧͳ Ǧݔഥ ͵






























YKG KP#DDKNFWPI\W UGJGP GKP CWHH¼NNKIGU$KNF&CU8GTJ¼NVPKU UVGKIGPFGT \W UKPMGPFGT
9GTVGGPVYKEMNWPIGP UWIIGTKGTV QJPG FCU9KUUGP WO FKG ITWPFNGIGPFGP UVCVKUVKUEJGP/C²G
GKPGP HCNUEJGP5EJNWUU9KGDGTGKVUDGKFGT#PCN[UGFGTCIITGUUKQPUURG\KHKUEJGP/GTMOCNG
KO$GUQPFGTGPDGKFGT)GYCNVJ¼WHKIMGKVHGUVIGUVGNNVYWTFGNKGIGPUQUVCTMG'HHGMVGCWH5GKVGP






$GK FGP ,WPIGP DGUVKOOV FGT ×DGTYKGIGPFG 6GKN FGT 5VKEJRTQDG 


















*[RQVJGUG  9GKDNKEJG 6GKNPGJOGT \GKIGP GKPGP UV¼TMGTGP <WYCEJU
RTQUQ\KCNGP8GTJCNVGPUCNUO¼PPNKEJG6GKNPGJOGT
&KG *[RQVJGUG MCPP DGUV¼VKIV YGTFGP &KG 5VKEJRTQDG FGT YGKDNKEJGP 6GKNPGJOGT YKGU KO
)GIGPUCV\ \WT -QJQTVG FGT O¼PPNKEJGP 6GKNPGJOGT GKPGP <WYCEJU FGT IGOKVVGNVGP
+PFGZYGTVGH×TRTQUQ\KCNGU8GTJCNVGPCWH&GTCWHDGKFGP5GKVGPUVGVKIXGTNCWHGPFG6TGPFH×JTV
\W GKPGO FGWVNKEJGP#WUGKPCPFGTFTKHVGP FGT/KVVGNYGTVG DGKFGT)GUEJNGEJVGT#WEJ CWH FKG
2QRWNCVKQP FGT 2TQLGMVVGKNPGJOGT FGT WPVGTUWEJVGP #NVGTUMNCUUGP WPF 5EJWNCTVGP DG\QIGP
MCPP CWHITWPF FGU UKIPKHKMCPVGP +PVGTCMVKQPUGHHGMVGU XQP (






&KG'TIGDPKUUG \WT 'PVYKEMNWPI FGT)GUCOVUVKEJRTQDG UQYKG FKG CWHUEJNWUUTGKEJGP'HHGMVG
FGT 5VKEJRTQDGPCWHURCNVWPIGP KP )TWRRGP INGKEJGP D\Y WPVGTUEJKGFNKEJGP #NVGTU
$KNFWPIUPKXGCWUWPFKPUDGUQPFGTG)GUEJNGEJVUOCEJGPYGKVGTG#PCN[UGPUKPPXQNN#PIG\KGNV
YKTFOKV*KNHGFGTYGKVGTGP&KXGTUKHKMCVKQPGP<KGNITWRRGPGTMGPPVNKEJ\WOCEJGPDGKFGPGP
GKPG DGUQPFGTU XQTVGKNJCHVG QFGT PCEJVGKNKIG 9KTMWPI KO 5KPPG FGU
)GYCNVRT¼XGPVKQPURTQLGMVGUUVCVVIGHWPFGPJCV¯DGTIGQTFPGVUVGJVH×TCNNG2T¼\KUKGTWPIGPFGT
5VKEJRTQDGPFKGDKUNCPIGTIGDPKUTGKEJUVG#WHVGKNWPIKP)GUEJNGEJVGTITWRRGP #WHITWPFFGT\W




2QUV*QE#PCN[UGP UQ WOUEJTGKDGP 0CEJVKICNN WPF9KTV\ 










(×T FGP 2CTCOGVGT #IITGUUKQPUNGIKVKOCVKQP N¼UUV UKEJ FGT 'KPHNWUU FGU
)GUEJNGEJVUWPVGTUEJKGFGU PQEJ YGKVGT WPVGTOCWGTP DGVTCEJVGV OCP FKG 'TIGDPKUUG WPVGT
'KPDG\WI FGT 5EJWNCTV +PUDGUQPFGTG DGK FGP 4GCNUEJ×NGTP FKG OKV PCJG\W KFGPVKUEJGP
/GTMOCNUCWURT¼IWPIGP UVCTVGP H¼NNV FKG 9KTMWPI FGU 2TQLGMVU IGUEJNGEJVUDGFKPIV UGJT
WPVGTUEJKGFNKEJ CWU 9¼JTGPF FKG 5MCNGPYGTVG FGT O¼PPNKEJGP 4GCNUEJ×NGT FGWVNKEJ WPF






&KG 2QUVUVKEJRTQDGP GTICDGP DGK FGP/¼FEJGP UKPMGPFG DGK FGP ,WPIGP UVGKIGPFG9GTVG




&KG GTTGEJPGVGP )GUCOVGPVYKEMNWPIGP 
 ݔҧ ͳ Ǧ ݔҧ ͵ UV×V\GP FKG 5QPFGTTQNNG FGT
4GCNUEJ×NGTKPPGP FKG CNU GKP\KIG FGT JKGT XKUWCNKUKGTVGP )TWRRGP \WO #DUEJNWUU FGT

























CWUYKTMV CNU FCU )GUEJNGEJV &KG O¼PPNKEJGP 4GCNUEJ×NGT NKGIGP KO /KVVGN ×DGT CNNG FTGK
6GUV\GKVRWPMVGWPVGTFGP'TIGDPKUUGPFGT*CWRVUEJ×NGTKPPGP
JPNKEJYKGCWH&KURQUKVKQPUGDGPGDGYGIGPUKEJFKG/KVVGNYGTVGKO$GTGKEJFGU8GTJCNVGPU
&KG )TWRRGP FGT *CWRV WPF 4GCNUEJ×NGT \GKIGP MQPUVCPV CPUVGKIGPFG 9GTVG H×T FKG
*¼WHKIMGKV XQP )GYCNVCWU×DWPIGP DGK FGP ,WPIGP UQYKG KPUIGUCOV GKPGP 4×EMICPI FGT
)GYCNVDGKFGP/¼FEJGPYQDGKFKGUGTDGKFGP*CWRVUEJ×NGTKPPGP\WO<GKVRWPMV VDGTGKVU







 UVGKIGP FKG +PFGZYGTVG FGT )GYCNVJ¼WHKIMGKV
DGK FGPO¼PPNKEJGP 6GKNPGJOGTP WO  
*CWRVUEJ×NGT D\Y WO  
4GCNUEJ×NGT &KG
4GCNUEJ×NGTKPPGP XGTTKPIGTP IGO¼²FGT GTJCNVGPGP&CVGP CEJV9QEJGPPCEJ FGT6GKNPCJOG
CO )GYCNVRT¼XGPVKQPURTQLGMV FKG #WU×DWPI IGYCNVV¼VKIGT 8GTJCNVGPUYGKUGP WO  FKG
*CWRVUEJ×NGTKPPGP WO &KG CO FGWVNKEJUVGP \W WPVGTUEJGKFGPFG 'PVYKEMNWPI NKGIV JKGT
UQOKV \YKUEJGP FGP 4GCNUEJ×NGTP WPF FGP *CWRVUEJ×NGTKPPGP YGPPINGKEJ CWHITWPF FGT




























5Q H¼NNV DGKURKGNUYGKUG FKG )TWRRG FGT 4GCNUEJ×NGTKPPGP PCEJ GKPGO #PUVKGI FGT
'ORCVJKGYGTVGDGKO\YGKVGP6GUVFWTEJNCWHWOYKGFGTCWHGKPGPWOPKGFTKIGTGP
9GTV CNU DGK FGT 2T¼DGHTCIWPI \WT×EM &KG )GUCOVGPVYKEMNWPI 
 ݔҧ ͳ Ǧ ݔҧ ͵ FGT
*CWRVUEJ×NGTKPPGP GTDTKPIV CDUEJNKG²GPF GKPGP WO IGUWPMGPGP9GTV FKG)TWRRG FGT
*CWRVUEJ×NGT XGTNKGTV  WPF FKG FGT 4GCNUEJ×NGT  +O 5VKEJRTQDGPXGTINGKEJ OKV
IGOKVVGNVGP9GTVGP NKGIVCWEJJKGTGTYCTVWPIUIGO¼²FKGITÑ²VG&KHHGTGP\
\YKUEJGP




FGTO¼PPNKEJGP*CWRVUEJ×NGT JGTCWUUVKEJV &KG CPFGTGP FTGK 5VKEJRTQDGP DGYGIGP UKEJ CWH
GKPGO¼JPNKEJGP0KXGCW
+PVGTGUUCPVG'TIGDPKUUG GTDTCEJVG FGT'KPDG\WI XQP5EJWNCTV WPF)GUEJNGEJV HGTPGT DGK FGT
'PVYKEMNWPIUCPCN[UGFGURTQUQ\KCNGP8GTJCNVGPUYCUKPUDGUQPFGTGFKG9GTVGFGTO¼PPNKEJGP




















+PUDGUQPFGTG FKG DGKFGP 5VKEJRTQDGP YGKDNKEJGT 6GKNPGJOGT \GKIGP GKPG MQPUVCPV RQUKVKXG
'PVYKEMNWPI YQDGK FGT <WIGYKPP DGK FGP *CWRVUEJ×NGTKPPGP ITÑ²GT CWUH¼NNV CNU DGK FGP
4GCNUEJ×NGTKPPGPWPFUKGDGTGKVUDGKFGT2QUVGTJGDWPIFKG)TWRRGFGTO¼PPNKEJGP4GCNUEJ×NGT
×DGTJQNV JCDGP #WEJ FKG O¼PPNKEJGP *CWRVUEJ×NGT \GKIGP JKGT GTUVOCNU GKPG
)GUCOVGPVYKEMNWPIKPFKGXQO2TQLGMVCPIG\KGNVG4KEJVWPIYGPPINGKEJCWEJGTUVPCEJGKPGO
XQTCPIGICPIGPGP#DHCNNDGKO-CVCOPGUGVGUV +PUIGUCOV KUVFKG$GYGIWPI KJTGT +PFGZYGTVG
CNNGTFKPIU GJGT IGTKPIH×IKI YKG FKG RTQ\GPVWCNG $GUEJTGKDWPI FGT )GUCOVGPVYKEMNWPIGP

ݔҧ ͳ Ǧݔҧ ͵ XGTFGWVNKEJV &KG *CWRVUEJ×NGT XGTDGUUGTP KJTGP #WUICPIUYGTV WO  FKG




$GKO O¼PPNKEJGP )GUEJNGEJV QHHGPDCTV FKG 5VKEJRTQDGPWPVGTVGKNWPI KP IGUEJNGEJVU WPF
CNVGTUURG\KHKUEJG )TWRRGP MGKPG PGWGP 'TMGPPVPKUUG H×T FKG 'PVYKEMNWPI FGT
#IITGUUKQPUNGIKVKOCVKQP #NNG FTGK )TWRRGP GTDTCEJVGP YKG KP FGP DGTGKVU GTÑTVGTVGP
5VKEJRTQDGP KPUIGUCOV CPUVGKIGPFG /KVVGNYGTVG .GFKINKEJ FKG OKVVNGTG #NVGTUITWRRG N¼UUV
\WO -CVCOPGUG\GKVRWPMV YKGFGT GKPGP NGKEJVGP 4×EMICPI FGT 9GTVG GTMGPPGP &KG






















)TWRRGP FGT 5EJ×NGTKPPGP GKPG UVGVKIG YGPP CWEJ GJGT IGTKPIG 5VGKIGTWPI FGT
#IITGUUKQPUNGIKVKOCVKQP×DGTCNNG6GUV\GKVRWPMVGWOKPUIGUCOVGVYC*KPIGIGP\GKIVUKEJ
DGK FGP L×PIGTGP /¼FEJGP GKPG MQPUVCPV RQUKVKXG 
CDUKPMGPFG 'PVYKEMNWPI CD &KG
'TIGDPKUUG FGT GTJQDGPGP &KURQUKVKQP NKGIGP CDUEJNKG²GPF  WPVGTJCND FGT
#WUICPIUYGTVG&KG5VKEJRTQDGFGT(×PH\GJPDKU5KGD\GJPL¼JTKIGPKUVDGKFGP/¼FEJGPOKV




×DGT FKG FTGK 6GUV\GKVRWPMVG CO FGWVNKEJUVGP CWUH¼NNV $GK KJPGP UVGKIV FGT /KVVGNYGTV FGU
2CTCOGVGTU #IITGUUKQPUNGIKVKOCVKQP DKU \WO NGV\VGP 6GUVFWTEJNCWH WO  FKG OKVVNGTG
#NVGTUITWRRGNGIVVTQV\FGUUR¼VGTGP#DUKPMGPUKPUIGUCOVWO\WWPFFKG¼NVGUVG)TWRRG
PCEJTGEJVMQPUVCPVGO#PUVKGI×DGTFGPIGUCOVGP6GUV\GKVTCWOWO
#WH FGT \WIGJÑTKIGP 8GTJCNVGPUGDGPG YGTFGP FKG 'TIGDPKUUG KPPGTJCND FGT
)GUEJNGEJVUITWRRGPYKGFGTGKPJGKVNKEJGTYKG#DDKNFWPIXKUWCNKUKGTV#NNGFTGK5VKEJRTQDGP
FGT ,WPIGP GPVYKEMGNP UKEJ MQPUVCPV KP FKG WPGTY×PUEJVG 4KEJVWPI FKG FGT /¼FEJGP
KPUIGUCOV KP FKG GTY×PUEJVG 'KPGP MNGKPGP#WUTGK²GT UVGNNV FCDGK FKG)TWRRG FGT L×PIUVGP
/¼FEJGP FCT FKG \WO 2QUV\GKVRWPMV \WP¼EJUV GKPGP IGUVKGIGPGP )GYCNVJ¼WHKIMGKVUYGTV


























+PVGTGUUCPV KUV \WFGOFKG CNVGTUCDJ¼PIKIWPVGTUEJKGFNKEJG'PVYKEMNWPIFGT)GYCNVJ¼WHKIMGKV
DGK ,WPIGP WPF/¼FEJGP9¼JTGPF LGYGKNU FKG ,×PIUVGP DGKFGP )GUEJNGEJVU FKG IGTKPIUVG
#IITGUUKQPUJ¼WHKIMGKV CPICDGP \GKIGP UKEJ DGK FGPO¼PPNKEJGP 6GKNPGJOGTP FKG JÑEJUVGP
9GTVG DGK FGP  DKU L¼JTKIGP DGK FGP YGKDNKEJGP JKPIGIGP KO #NVGT XQP  DKU 
,CJTGP /KV CPFGTGP 9QTVGP HKPFGV DGK FGP WPVGTUWEJVGP 5EJ×NGTKPPGP GKPG MQPUVCPVG
<WPCJOG FGT/KVVGNYGTVG DKU \WT ¼NVGUVGP 5VKEJRTQDG UVCVV DGK FGP 5EJ×NGTP \GKEJPGV UKEJ
JKPIGIGPGKP*ÑJGRWPMVFGT)GYCNVJ¼WHKIMGKV KO#NVGTXQPDKU,CJTGPCD#NNGTFKPIU
UGK JKGT GTPGWV CWH FKG UGJT MNGKPG 5VKEJRTQDG FGT/¼FEJGP CWU FGT JÑEJUVGP#NVGTUITWRRG
JKPIGYKGUGPYCUFKG'TIGDPKUUGXGT\GTTGPMÑPPVG









































+O 'KP\GNPGP MQPPVGP \YGK 5VKEJRTQDGP KJTG #WUICPIUYGTVG YGPP CWEJ KP GKPGO UGJT
IGTKPIH×IKIGP$GTGKEJ UVGKIGTP$GK FGP L×PIUVGP/¼FEJGPYWTFG DGKO-CVCOPGUGVGUV GKP
KPUIGUCOV WO  IGUVKGIGPGT 'ORCVJKGYGTV GTHCUUV DGK FGP ¼NVGUVGP UVKGI FKGUGT GVYC KP
INGKEJGO 7OHCPI CP #NNG CPFGTGP 5VKEJRTQDGP GPVYKEMGNVGP UKEJ IGO¼² FGP QDGP
DGUEJTKGDGPGP/KVVGNYGTVGPKPFKGGPVIGIGPIGUGV\VG4KEJVWPI5Q\GKIVGPFKGDKU,CJTG
CNVGP5EJ×NGTKPPGPCDUEJNKG²GPFGKPGPWOIGUWPMGPGP'ORCVJKGKPFGZYGTV&KG5EJ×NGT
FGT INGKEJGP #NVGTUITWRRG GTDTCEJVGP FKG IGYKEJVKIUVG PGICVKXG 'PVYKEMNWPI WPF XGTNQTGP
KPUIGUCOVFGTGTJQDGPGP'ORCVJKGKO8GTINGKEJ\WO2T¼VGUVIGHQNIVXQPFGT¼NVGUVGP
)TWRRGFKGOKV GKPGO8GTNWUVXQPCDUEJPKVV&KG5VKEJRTQDGFGT GNH DKU \YÑNHL¼JTKIGP
5EJ×NGT UEJNQUU FKG 7PVGTUWEJWPI OKV GKPGO WO  IGTKPIGTGP 9GTV CNU DGK FGT
2T¼GTJGDWPICD
9KGPCEJFGPXQTCPIGICPIGPGP#PCN[UGP\WORTQUQ\KCNGP8GTJCNVGPCD\WUGJGP\GKIGPUKEJ
CWEJ WPVGT FGP JKGT IGIGDGPGP $GFKPIWPIGP FKG FGWVNKEJUVGP -QPVTCUVG \YKUEJGP FGP


































<WFGO YKTF FGWVNKEJ FCUU KPPGTJCND FGT #NVGTUITWRRGP FKG ,WPIGP FGP /¼FEJGP LGYGKNU
WPVGTNGIGP UKPF YCU CW²GTJCND FGT #NVGTUITWRRGP PKEJV \WVTKHHV 2TQ\GPVWCN NCUUGP UKEJ FKG
)GUCOVGPVYKEMNWPIGP 
ݔҧ ͵ Ǧ ݔҧ ͳ HQNIGPFGTOC²GP FCTUVGNNGP &KG L×PIUVGP /¼FEJGP
XGTDGUUGTP KJTGP/KVVGNYGTVWOFKGOKVVNGTG#NVGTUITWRRGWO WPFFKGNVGUVGP
UVGKIGTP KJTG 'TIGDPKUUG WO  &KG 'TJGDWPI DGK FGP L×PIUVGP O¼PPNKEJGP
2TQLGMVVGKNPGJOGTPGTDTCEJVGWOUKPMGPFGIGOGUUGPGRTQUQ\KCNG8GTJCNVGPUYGKUGPFKG
 DKU L¼JTKIGP XGTNQTGP WPFFKG  DKU ,CJTG CNVGP5EJ×NGT GTDTCEJVGP CDUEJNKG²GPF
GKPGPWOIGUWPMGPGP9GTV
 <WUCOOGPJ¼PIGFGT&KOGPUKQPGPKO8QTJGT0CEJJGT8GTINGKEJ





































$GXQT FKG <WUCOOGPJ¼PIG \YKUEJGP FGP WPVGTUWEJVGP &KOGPUKQPGP LGFQEJ KO &GVCKN
FCTIGUVGNNV YGTFGP UQNN \WP¼EJUV FKG HQNIGPFG 6CDGNNG 
6CDGNNG  GKPGP PWOGTKUEJGP
¯DGTDNKEM ×DGT FKG -QTTGNCVKQPGP CNNGT GTHCUUVGP 2CTCOGVGT \W FGP FTGK DGUEJTKGDGPGP


















































































































































































































&KG'TIGDPKUUGFGT4GVGUV-QTTGNCVKQP \YKUEJGP FGP#WURT¼IWPIGP LGYGKNU GKPGU/GTMOCNU
\WO<GKVRWPMV VWPFFGP#WURT¼IWPIGPFGUUGNDGP/GTMOCNU\WFGP<GKVRWPMVGPVWPFV
IGDGP #WHUEJNWUU ×DGT FKG 5VCDKNKV¼V FGT QDGP DGUEJTKGDGPGP 9GTVG WPF UQOKV ×DGT FKG
4GNKCDKNKV¼V FGU 6GUVKPUVTWOGPVU 'U \GKIV UKEJ GKP )GH¼NNG FGT -QGHHK\KGPVGP \YKUEJGP FGP
/GTMOCNGP Ő#IITGUUKQPUDGTGKVUEJCHVŎ WPF Ő)GYCNVCWU×DWPIŎ CWH FGT GKPGP 5GKVG UQYKG
Ő'ORCVJKGŎWPFŐRTQUQ\KCNGO8GTJCNVGPŎCWHFGTCPFGTGP5GKVGYQDGKCNNG'TIGDPKUUGUKEJKP
GKPGO¼W²GTUVUKIPKHKMCPVGP$GTGKEJDGYGIGP
&KG -QTTGNCVKQPUMQGHHK\KGPVGP FKG DGKO 8GTINGKEJ FGT #WURT¼IWPIGP FGU /GTMOCNU
Ő#IITGUUKQPUDGTGKVUEJCHVŎ \W FGP FTGK 6GUV\GKVRWPMVGP GTOKVVGNVYWTFGP DGYGIGP UKEJ PCEJ
%QJGPU -NCUUKHKMCVKQPUOC²UVCD OKV  
V WPF V  
V WPF V WPF  
V WPF V
FWTEJYGICWHGKPGOJQJGP0KXGCW&CU6GUVKPUVTWOGPV N¼UUVCNUQGKPGPUVCTMGP'HHGMVDGKO
8GTINGKEJ FGT 9KGFGTJQNWPIUOGUUWPIGP KO $GTGKEJ FGT #IITGUUKQPUDGTGKVUEJCHV GTMGPPGP





V WPF V VGKNYGKUG UGJT UVCTMG <WUCOOGPJ¼PIG CWH WPF DGNGIGP UQOKV GKPG ¼W²GTUV
\WXGTN¼UUKIG/GUUWPIFGU/GTMOCNU&KG9GTVG H×T'ORCVJKGNCUUGPGKPGYGPKIGTFGWVNKEJG














'PVYKEMNWPIUUGPUKDKNKV¼VYKFGTURTKEJV )NGKEJ\GKVKI KUV GKP TGNKCDNGU 'TIGDPKU8QTCWUUGV\WPI
H×TGKPGXCNKFG/GUUWPI+O(CNNGFKGUGT5VWFKGDGUV¼VKIGPFKG'TIGDPKUUGFGT4GVGUV#PCN[UGP
















PKEJV œLGFGU CIITGUUKXG )GH×JN =? KP CIITGUUKXGO 8GTJCNVGP WPF PKEJV LGFGU CIITGUUKXG
8GTJCNVGP KUV #WUFTWEM CIITGUUKXGT )GH×JNGő &GT <WUCOOGPJCPI \YKUEJGP FGT
$GTGKVUEJCHVU WPF FGT 8GTJCNVGPUFKOGPUKQP KO $GTGKEJ #IITGUUKQP WPF )GYCNV DGK FGP
WPVGTUWEJVGP5EJ×NGTPYKTFCWHFGPHQNIGPFGP5GKVGPDGUEJTKGDGP
9GPPINGKEJPKEJVCNNGKPFKG$GTGKVUEJCHV\WUGNDKIGO#WUNÑUGTCIITGUUKXGP8GTJCNVGPUKUVUQ
MCPP CWEJ KO 4CJOGP FKGUGT 7PVGTUWEJWPI GKP FGWVNKEJGT <WUCOOGPJCPI \YKUEJGP FGP
DGKFGP/GTMOCNGPHGUVIGUVGNNVYGTFGP&KGHQNIGPFG)TCHKM
#DDKNFWPI\GKIV\WP¼EJUVFKG
*¼WHKIMGKVUXGTVGKNWPI FGT XKGT OÑINKEJGP 'PVYKEMNWPIUMQODKPCVKQPGP XQP
#IITGUUKQPUNGIKVKOCVKQPWPF)GYCNVJ¼WHKIMGKV&GTJGTCWUIGJQDGPG-TGKUUGMVQTTGRT¼UGPVKGTV
FGP #PVGKN FGT 5EJ×NGT FGTGP +PFGZYGTVG UKEJ DGKFGTUGKVU KP FKG XQO 2TQLGMV CPIG\KGNVG
4KEJVWPIDGYGIGPKPFKGUGO(CNNGGKP#DUKPMGPFGT9GTVGH×T#IITGUUKQPUNGIKVKOCVKQPWPF
)GYCNVJ¼WHKIMGKVDGKFGT VGKNPGJOGPFGP5EJ×NGT&KG#DDKNFWPI\GKIVFCUU KPUIGUCOV
 FGT 6GKNPGJOGT UKEJ CEJV 9QEJGP PCEJ FGT /C²PCJOG KP $G\WI CWH
#IITGUUKQPUNGIKVKOCVKQP WPF )GYCNVJ¼WHKIMGKV KP IGIGPU¼V\NKEJG 4KEJVWPIGP DGYGIGP

PGICVKXGT <WUCOOGPJCPI Y¼JTGPF DGK
 GPVYGFGT DGKFG 9GTVG UVGKIGP QFGT
DGKFG HCNNGP 
RQUKVKXGT <WUCOOGPJCPI
9KG QDGP DGTGKVU CPIGOGTMV IKDV FKG
*¼WHKIMGKVUXGTVGKNWPI IKDV FCDGK MGKPG
#WUMWPHV ×DGT FKG +PVGPUKV¼V FGT
'PVYKEMNWPIGP WPF MCPP UQOKV PKEJV \WT
4GRT¼UGPVCVKQP FGT VCVU¼EJNKEJGP
-QTTGNCVKQP GKPIGUGV\V YGTFGP 5KG FKGPV
NGFKINKEJ FC\W GKPGP CPUEJCWNKEJGP
















7O GKPG IGUKEJGTVG #WUUCIG ×DGT FKG +PVGPUKV¼V FGU NKPGCTGP <WUCOOGPJCPIGU \YGKGT
8CTKCDNGP \W VTGHHGP MCPP FGT 2GCTUQPUEJG -QTTGNCVKQPUMQGHHK\KGPV JGTCPIG\QIGP YGTFGP
9KG 6CDGNNG  \W GPVPGJOGP KUV \GKIV UKEJ FGOPCEJ FWTEJYGI GKPG RQUKVKXG -QTTGNCVKQP

TV)*#. OKVVNGTGT DKU UVCTMGT 'HHGMVUV¼TMG PCEJ %QJGP 
 \YKUEJGP FGP


























T PQEJ FGWVNKEJGT CWU 











5VKEJRTQDG FCT\WUVGNNGP &CT×DGT JKPCWU MCPP CPJCPF GKPGU 2WPMVGFKCITCOOU FKG
8QTCWUUGV\WPI FGT .KPGCTKV¼V IGRT×HV YGTFGP FC YKG DGTGKVU CPIGOGTMV PKEJV NKPGCTG






#DDKNFWPI  \GKIV GKPG NKPGCT XGTNCWHGPFG'NNKRUGOKV RQUKVKXGT1TKGPVKGTWPI WPF XGTYGKUV
UQOKV CWH GKPG RQUKVKXG$G\KGJWPI \YKUEJGP#IITGUUKQPUNGIKVKOCVKQP WPF)GYCNVJ¼WHKIMGKV
/KV CPFGTGP9QTVGP $GK GKPGT UVCTM CWUIGRT¼IVGP#IITGUUKQPUNGIKVKOCVKQP NKGIVOKV JQJGT
9CJTUEJGKPNKEJMGKVCWEJGKPGITQ²G)GYCNVJ¼WHKIMGKVXQT
ďďŝůĚƵŶŐϱϲ͗<ŽƌƌĞůĂƚŝŽŶǀŽŶŐŐƌĞƐƐŝŽŶƐůĞŐŝƚŝŵĂƚŝŽŶƵŶĚ'ĞǁĂůƚŚćƵĨŝŐŬĞŝƚǌƵŵĞŝƚƉƵŶŬƚƚϭ
&GWVNKEJG #WUTGK²GT CWU FGT 'NNKRUG NCUUGP UKEJ PKEJV HGUVUVGNNGP LGFQEJ H¼NNV CWH FCUU FKG
JÑJGTCPIGUKGFGNVGP9GTVGUKEJYGKVGTXQPFGT4GITGUUKQPUIGTCFGPGPVHGTPGPCNUFKGUDGKFGP
PKGFTKIGP9GTVGP\WGTMGPPGPKUV&GPPQEJMCPPDGTGEJVKIVCPIGPQOOGPYGTFGPFCUUGKPG
GTJÑJVG #WURT¼IWPI GKPGU FGT DGKFGP 2CTCOGVGT CWEJ OKV GKPGT GTJÑJVGP #WURT¼IWPI FGU
CPFGTGPGKPJGTIGJV+PUIGUCOVDGYGIGPUKEJFKG9GTVGDGKFGT5WDUMCNGPGJGTCWHPKGFTKIGO
DKUOKVVNGTGP0KXGCW KO4CJOGP KJTGT LGYGKNKIGP 5MCNGP WPF 5RCPPYGKVGP&KGUDG\×INKEJG
#WUTGK²GT \GKIGP UKEJPWT KO$GTGKEJFGT#IITGUUKQPUNGIKVKOCVKQPYQGKPG IGTKPIG#P\CJN
UGJTJQJGT+PFGZYGTVGHGUVIGUVGNNVYWTFG&KGUGIGJGPLGFQEJDKUCWHGKPG#WUPCJOGCWEJOKV
GJGTJQJGP9GTVGPH×T)GYCNVJ¼WHKIMGKVGKPJGT




























8KGNG 5VKOOGP CWU FGO $GTGKEJ FGT 2TQUQ\KCNKV¼VUHQTUEJWPI URTGEJGP XQP 'ORCVJKG CNU
)TWPFXQTCWUUGV\WPI RTQUQ\KCNGP 8GTJCNVGPU 
\$ $KGTJQHH  $KUEJQH-ÑJNGT 
(TKGFGNOGKGT  *QHHOCPP  2WTTOCPP8KGFGP\  &KGUG 6JGUG KUV LGFQEJ






YCU KO$GUQPFGTGP H×T(QTOGPRU[EJKUEJGT)GYCNVIKNV CDGT NGV\VNKEJWPVGTFGO-TKVGTKWO
FGT)GTKEJVGVJGKVCIITGUUKXGT*CPFNWPIGPKOOGTGKPHNKG²V
#DDKNFWPI  KUV \W GPVPGJOGP FCUU
\YKUEJGPFGTNGV\VGP/GUUYKGFGTJQNWPIWPF
FGO #WUICPIUYGTV NGFKINKEJ DGK   FGT
6GKNPGJOGT GKPG 8GTDGUUGTWPI KP DGKFGP
$GTGKEJGP HGUVIGUVGNNV YGTFGP MQPPVG 'U
JCPFGNV UKEJ JKGTDGK WO  FGT 
CWUIGYGTVGVGP &CVGPU¼V\G &GT FQOKPCPVG
#PVGKN FGT 5EJ×NGT TGRT¼UGPVKGTGP FKG
IGIGPVGKNKIG 'PVYKEMNWPI $GK 
6GKNPGJOGTP
UKPMGPUQYQJNFKG9GTVG
H×T 'ORCVJKG CNU CWEJ FKG H×T RTQUQ\KCNGU
8GTJCNVGP'VYCGKP8KGTVGNFGTWPVGTUWEJVGP
5EJ×NGT UVGKIGTV \YCT FGP 'ORCVJKGYGTV
XGTNKGTVLGFQEJ2WPMVGCWHFGT'DGPGRTQUQ\KCNGP8GTJCNVGPU&KG×DTKIGPXGTDGUUGTPUKEJ
UEJNKG²NKEJ CWH 8GTJCNVGPUGDGPG QJPG FCDGK FKG (¼JKIMGKV \WT 2GTURGMVKX×DGTPCJOG
XGTDGUUGTV\WJCDGP+PUIGUCOVYKTFDGTGKVUCPJCPFFKGUGT)TCHKMFGWVNKEJFCUUGKPRQUKVKXGT
<WUCOOGPJCPI \YKUEJGP FGP 8CTKCDNGP DGUVGJV )GPCWGTG PWOGTKUEJG +PHQTOCVKQPGP KP
$G\WICWHFKG-QTTGNCVKQPGPUKPFKPFGTHQNIGPFGP6CDGNNG\WUCOOGPIGHCUUV
6CDGNNG














































FGP YGKVGTGP JKGT XQTIGPQOOGPGP -QTTGNCVKQPGP YGTFGP KO $GTGKEJ FGU <WUCOOGPJCPIU
\YKUEJGP 'ORCVJKG WPF RTQUQ\KCNGO 8GTJCNVGP KPUIGUCOV FKG IGTKPIUVGP <WUCOOGPJ¼PIG
GTTGEJPGV &KG 9KGFGTJQNWPIUYGTVG FGT -QTTGNCVKQPGP \GKIGP CNNGTFKPIU CWEJ JKGT GKPGP
FGWVNKEJGP#PUVKGICWHTKPGKPGP$GTGKEJOKVVNGTGT<WUCOOGPJCPIUUV¼TMGFGTUKEJ\WO




#DDKNFWPI  XGTN¼WHV GPVURTGEJGPF GJGT HNCEJ WPF FKG 2WPMVGYQNMG XGTVGKNV UKEJ FGO
-QGHHK\KGPVGP GPVURTGEJGPF TGEJVYGKVN¼WHKI KOOKVVNGTGP DKU JQJGP$GTGKEJ FGT#DDKNFWPI






)NGKEJ\GKVKI N¼UUV FCU &KCITCOO #WUTGK²GT KPUDGUQPFGTG CWH PKGFTKIGO 'ORCVJKGPKXGCW
GTMGPPGPDGKFGPGPOKVVNGTG9GTVGKORTQUQ\KCNGP8GTJCNVGPIGOGUUGPYWTFGP'KP)TQ²VGKN





 WPF  NKGIGP PQEJ MPCRRWPVGT WPF XKGT'KP\GNYGTVG UVGEJGP FGWVNKEJ FWTEJ KJTG
PKGFTKIG #WURT¼IWPI JGTCWU UKG GPVURTGEJGP  FGT 5VKEJRTQDG WPF YGKUGP +PFGZYGTVG
\YKUEJGPWPFCWH&KG#WURT¼IWPIGPRTQUQ\KCNGP8GTJCNVGPUDGYGIGPUKEJKO4CJOGP
FGT7PVGTUWEJWPIUKEJVDCTGPIGTDGKGKPCPFGTYCU\WOGKPGPFGOCPFGTGP/C²UVCDWPFFGT
YGUGPVNKEJ IGTKPIGTGP 5VCPFCTFCDYGKEJWPI GPVURTKEJV CDGT CWEJ FGT 6CVUCEJG FCUU MGKPG
FGWVNKEJGP #WUTGK²GT PCEJ QDGP QFGT WPVGP CWHVTGVGP WPF FGT DGK 9GKVGO ITÑ²VG 6GKN FGT
5EJ×NGTKPPGPKOOKVVNGTGP$GTGKEJCPIGUKGFGNV KUV
MPCRRGTJKGNVGP9GTVG\YKUEJGP
WPF  DGK GKPGT 5RCPPYGKVG XQP  \YKUEJGP  WPF  \W FGPGP CWEJ FKGLGPKIGP
5EJ×NGTKPPGP\¼JNGPFKGKO$GTGKEJ'ORCVJKGDGUQPFGTUPKGFTKICDIGUEJPKVVGPJCDGP
*[RQVJGUG 'UDGUVGJV GKPRQUKVKXGT<WUCOOGPJCPI \YKUEJGP'ORCVJKGWPF
RTQUQ\KCNGO8GTJCNVGP
&KG *[RQVJGUG ×DGT FGP <WUCOOGPJCPI FGT DGKFGP GTY×PUEJVGP /GTMOCNG MCPP UQOKV
GDGPHCNNU DGUV¼VKIV YGTFGP 'U DGUVGJV GKP UKIPKHKMCPV RQUKVKXGT <WUCOOGPJCPI \YKUEJGP
'ORCVJKG WPF RTQUQ\KCNGO 8GTJCNVGP \WO 6GUV\GKVRWPMV V FGT PCEJ %QJCP 
 CNU
UEJYCEJGT'HHGMVGKPIGQTFPGVYGTFGPMCPPUQYKG¼W²GTUVUKIPKHKMCPVG-QTTGNCVKQPGP\WFGP
































9KG DGTGKVU CP CPFGTGT 5VGNNG DGJCPFGNV YKTF FGT <WUCOOGPJCPI XQP 'ORCVJKG WPF
#IITGUUKQPYKTF DGTGKVU UGKVOGJT CNU FTGK ,CJT\GJPVGP VGKNYGKUG MQPVTQXGTU FKUMWVKGTV 
XIN
#DUEJPKVV 'KP)TQ²VGKN FGT CPIGNGIVGP5VWFKGPOKV#WUPCJOG UQNEJGT FKG UGJT LWPIG
-KPFGT WPVGTUWEJVGP MQOOV LGFQEJ \WO 'TIGDPKU FCUU KPUIGUCOV GKP PGICVKXGT
<WUCOOGPJCPI\YKUEJGPFGT(¼JKIMGKVFKG)GH×JNGCPFGTGT\WGTMGPPGPWPFFGT#WU×DWPI
XQP)GYCNV DGUVGJV  
\$ .WMGUEJ  +\CTF GV CN /CNVK /GJTCDKCP'RUVGP
 /KNNGT'KUGPDGTI  7O FCU 8GTJ¼NVPKU \YKUEJGP #IITGUUKQP WPF 'ORCVJKG \W
URG\KHK\KGTGP FCTCWH YGKUGP WPVGT CPFGTGO FKG 5VWFKGP WPVGT FGT .GKVWPI XQP 2TQH &T
.WMGUEJJKP
$TCEMUGVCN%QETQPGVCN&KGTOGKGT)T×DGNKUVLGFQEJGKPG
&KHHGTGP\KGTWPI \YKUEJGP FGT8GTJCNVGPU WPF FGT&KURQUKVKQPUGDGPG PQVYGPFKI XQT FGTGP
*KPVGTITWPF JKGT FGT <WUCOOGPJCPI \YKUEJGP 'ORCVJKG WPF #IITGUUKQPUDGTGKVUEJCHV
WPVGTUWEJVYKTF
&C JKGT GKP PGICVKXGT <WUCOOGPJCPI
CPIGPQOOGPYKTF WPF GPVURTGEJGPF GKPG
IGIGPVGKNKIG 9KTMWPI FGU 2TQLGMVGU CWH
FKGCPIGH×JTVGP2CTCOGVGTFGO2TQLGMV\KGN
GPVURTKEJV XGTYGKUV FGT JGTCWUIGJQDGPG
-TGKUUGMVQT
#DDKNFWPICWHFKGLGPKIGP
6GKNPGJOGT FKG DGK FGT -CVCOPGUG




 WPVGTUWEJVGP 5EJ×NGT WPF UQOKV GKP
(×PHVGN FGT )GUCOVUVKEJRTQDG CP
+PUIGUCOV YWTFGP DGK  FGT 6GKNPGJOGT 
 IGIGPU¼V\NKEJG 'PVYKEMNWPIGP FGT
GTJQDGPGP FKURQUKVKQPCNGP/GTMOCNG IGHWPFGP FKG UQOKV KP FGWVNKEJGT/GJTJGKV CWHVTGVGP
&GT )TQ²VGKN FKGUGT /GJTJGKV 
 XQP  DGYGIV UKEJ CNNGTFKPIU KO 5GMVQT ŐUVGKIGPFG




















GKPG WOIGMGJTV RTQRQTVKQPCNG $G\KGJWPI TGRT¼UGPVKGTV WPF UQOKV FGP #PPCJOGP ×DGT FGP





























FKGU DGK FGT GTUVGP 'TJGDWPI KO 4CJOGP FGT JKGT DGUEJTKGDGPGP 5VWFKG IGIGDGP KUV +O
#PUEJNWUUCPFCU2TQLGMVP¼JGTPUKEJFKGGTTGEJPGVGP9GTVGFGPGPFGT0QTOKGTWPIUUVKEJRTQDG
CP DGK FGT 2QUVGTJGDWPI MÑPPGP UKG UQICT NGKEJV ×DGTUEJTKVVGP YGTFGP &KG
5WDUMCNGPMQTTGNCVKQPGP\GKIGPJKGTGKPGPFGWVNKEJIGUVKGIGPGP-QGHHK\KGPVGPFGTUKEJOKVT
PCEJ%QJCP 
 GKPGT-NCUUKHK\KGTWPI CNU ŐUVCTMŎ CPP¼JGTV CNNGTFKPIU \WOFTKVVGP
'TJGDWPIU\GKVRWPMVYKGFGTCWHGKPOKVVNGTGU-QTTGNCVKQPUPKXGCWCDUKPMV
#WEJ JKGT UQNN FKG \WU¼V\NKEJG 8KUWCNKUKGTWPI FGU GTJCNVGPGP &CVGPOCVGTKCNU KP (QTO GKPGT
2WPMVGYQNMG
#DDKNFWPIFKG'KPUKEJVGPXGTVKGHGPWPF\WINGKEJFKG.KPGCTKV¼VRT×HGP&KG
ITÑ²VGPVGKNU GNNKRUGPHÑTOKIG 9QNMG TGRT¼UGPVKGTV OKV KJTGT CDHCNNGPFGP 4GITGUUKQPUIGTCFGP





#IITGUUKQPUNGIKVKOCVKQP IGJGP GJGTOKV IGTKPIGTGP 'ORCVJKGYGTVGP GKPJGT WPF WOIGMGJTV
ďďŝůĚƵŶŐϲϬ͗<ŽƌƌĞůĂƚŝŽŶǀŽŶŵƉĂƚŚŝĞƵŶĚŐŐƌĞƐƐŝŽŶƐůĞŐŝƚŝŵĂƚŝŽŶǌƵŵĞŝƚƉƵŶŬƚƚϭ
+PUIGUCOV KUV FGT PGICVKXG <WUCOOGPJCPI CO UV¼TMUVGP WPVGT FGPLGPKIGP 2TQDCPFGP
CWUIGRT¼IVFKGOKVPKGFTKIGP9GTVGPKO$GTGKEJ#IITGUUKQPUNGIKVKOCVKQPCDUEJPGKFGP$GKO
$GVTCEJVGPFGT2WPMVGYQNMG HCNNGP GPVURTGEJGPFDGKFGPJÑJGT CPIGUKGFGNVGP9GTVGP GKPKIG
#WUTGK²GT CWH)GTCFG FKG CWHHCNNGPF PKGFTKIGP9GTVG KO$GTGKEJ'ORCVJKG IGJGP CNNGUCOV
OKV GKPGO GTJÑJVGP #IITGUUKQPUNGIKVKOCVKQPUYGTV GKPJGT YQDGK YKGFGTWO FKG JÑEJUVGP
9GTVG FKGUGU $GTGKEJU ×DGTTCUEJGPF OKVVNGTG 9GTVG CWH FGT 'ORCVJKGUMCNC CWHYGKUGP
YGPPINGKEJ GU UKEJ JKGTDGK WO 'KP\GNYGTVG JCPFGNV 'KPG .KPGCTKV¼V KUV FCDGK FGPPQEJ KP
CWUTGKEJGPFGO/C²G IGIGDGP WO FGP-QTTGNCVKQPUMQGHHK\KGPVGP \W XGTKHK\KGTGP +PUIGUCOV
DGHKPFGVUKEJGKP)TQ²VGKNFGTGTJCNVGPGP9GTVGH×TFKG$GTGKVUEJCHV\WT#IITGUUKQPKPGKPGO
GJGT PKGFTKIGP$GTGKEJY¼JTGPF FKG'TIGDPKUUG H×T'ORCVJKG UKEJ GJGT KO QDGTGP$GTGKEJ
UCOOGNPYKGYGKVGTQDGPDGTGKVUDGUEJTKGDGPYWTFG
*[RQVJGUG  'U IKDV GKPGP PGICVKXGP <WUCOOGPJCPI \YKUEJGP
#IITGUUKQPUDGTGKVUEJCHVWPF'ORCVJKG
#WEJFKGUG*[RQVJGUGYKTFCPJCPFFGT'TIGDPKUUGDGUV¼VKIVFKG9CJTUEJGKPNKEJMGKVGKPGUĮ
(GJNGTU NKGIV DGK WPVGT  &KG 2GCTUQPUEJGP -QTTGNCVKQPUMQGHHK\KGPVGP FGT


























&KG KO 6JGQTKGVGKN DGUEJTKGDGPGP (QTUEJWPIUGTIGDPKUUG YGKUGP CWH GKPGP OKV FGO #NVGT
CPUVGKIGPF PGICVKXGP <WUCOOGPJCPI \YKUEJGP #IITGUUKXKV¼V WPF 2TQUQ\KCNKV¼V CNU
×DGTFCWGTPFG &KURQUKVKQP JKP FKG UKEJ KP FGT YGKVIGJGPF UKVWCVKQPU×DGTITGKHGPFGP
9CJTUEJGKPNKEJMGKV PKGFGTUEJN¼IV OKV RTQUQ\KCNGP *CPFNWPIGP QFGT #IITGUUKQP CWH GKP
)GIGP×DGT\WTGCIKGTGP
&CU 5EJCWDKNF 
#DDKNFWPI  \GKIV GKPGP
UGJT IGTKPIGP #PVGKN XQP
2TQLGMVVGKNPGJOGTP 
 FGT  FKG FKG
7PVGTUWEJWPI OKV UKPMGPFGP 9GTVGP H×T
)GYCNVJ¼WHKIMGKV WPF INGKEJ\GKVKI
UVGKIGPFGP H×T RTQUQ\KCNGU 8GTJCNVGP
CDUEJNKG²GP &CU 8GTJ¼NVPKU \YKUEJGP
RQUKVKXGP 
 WPF PGICVKXGP 

<WUCOOGPJ¼PIGP KUV JKGT \WFGO






7PVGT 'KPDG\WI FGT #DYGKEJWPIUKPVGPUKV¼VGP GTTGEJPGV UKEJ CWU FGO IGYQPPGPGP










































.WMGUEJ  5  HCNNGP CWEJ JKGT JÑJGT CWU 
T   D\Y 




T   LGFQEJ GKPGP FGWVNKEJGP #PUVKGI \WO -CVCOPGUG\GKVRWPMV 
T   CEJV
9QEJGPPCEJFGT2TQLGMVFWTEJH×JTWPI
&KG 2WPMVGYQNMG UQNN CWEJ JKGT FKG 'KP\GNYGTVG FKG JKPVGT FGO GTTGEJPGVGP -QGHHK\KGPVGP
UVGJGP FGOQPUVTKGTGP 
#DDKNFWPI 5KG N¼UUV GTMGPPGP FCUU FKGOKVVNGTGP9GTVG CWH FGT
5MCNC FGU RTQUQ\KCNGP 8GTJCNVGPU FWTEJCWU CWEJ OKV CWUIGRT¼IVGP )GYCNVJ¼WHKIMGKVGP







UGJT PKGFTKIGU 0KXGCW RTQUQ\KCNGP 8GTJCNVGPU IGOGUUGP YWTFG FWTEJYGI CWHH¼NNKI JQJG
9GTVG KO $GTGKEJ FGT )GYCNVJ¼WHKIMGKV GTDTKPIGP 0WT FKG JÑEJUVGP GTJCNVGPGP9GTVG H×T
RTQUQ\KCNGU 8GTJCNVGP 







8GTJCNVGP DGUVGJGP JÑEJUV UKIPKHKMCPVG PGICVKXG <WUCOOGPJ¼PIG \W CNNGP FTGK
6GUV\GKVRWPMVGP &KG 9CJTUEJGKPNKEJMGKV GKPGT H¼NUEJNKEJGP 8GTYGTHWPI FGT 0WNNJ[RQVJGUG


























QTKGPVKGTV WPF DKGVGP UQOKV FKG/ÑINKEJMGKV FGT FKTGMVGP <WQTFPWPI \WO XQTCPIGICPIGPGP
-CRKVGN 0GDGP GKPGO 4×EMITKHH CWH FKG YKEJVKIUVGP 'TIGDPKUUG YGTFGP \WT &GWVWPI
FGTUGNDGP UVGVU $G\×IG \W FGP KO 6JGQTKGVGKN JGTCWUIGCTDGKVGVGP 'TMGPPVPKUUGP JGTIGUVGNNV
<GPVTCNGU$GUVTGDGPFKGUGU#DUEJPKVVU KUV GU'TMGPPVPKUUG×DGTFKG)GPGUGWPF-QTTGNCVKQP
FGT &KOGPUKQPGP #IITGUUKQPUNGIKVKOCVKQP )GYCNVJ¼WHKIMGKV 'ORCVJKG WPF RTQUQ\KCNGU






WPGTYCTVGVGP 'PVYKEMNWPIUVTGPFU CWHHCNNGP 9¼JTGPF DGK FGP CO 2T¼XGPVKQPURTQITCOO
VGKNPGJOGPFGP 5EJ×NGTP FKG #IITGUUKQPUDGTGKVUEJCHV RCTCNNGN \WT )GYCNVJ¼WHKIMGKV CPUVGKIV
UKPMGPFKG9GTVGKPFGP$GTGKEJGP'ORCVJKGWPFRTQUQ\KCNGU8GTJCNVGP
(×T FKG &KOGPUKQPGP #IITGUUKQPUDGTGKVUEJCHV WPF 'ORCVJKG GTIGDGP UKEJ FCDGK FWTEJYGI
UKIPKHKMCPVG DKU JÑEJUV UKIPKHKMCPVG 'HHGMVG &KG #IITGUUKQPUDGTGKVUEJCHV FGT 6GKNPGJOGT






CP WPF FCU RTQUQ\KCNG 8GTJCNVGP PKOOV KPUIGUCOV WO MPCRR GKP 2TQ\GPV CD CNNGTFKPIU
YWTFGPJKGTMGKPGUKIPKHKMCPVGP'TIGDPKUUGGTTGKEJV
6TQV\ XKGNH¼NVKIGT &KHHGTGP\GP KP FGP YKUUGPUEJCHVNKEJGP 6JGQTKGP WPF &KUMWTUGP \WT
'PVYKEMNWPIWPFFGP'KPHNWUUHCMVQTGP UQ\KCNGT8GTJCNVGPUYGKUGPWPFFCOKV GKPJGTIGJGPFGT
&KURQUKVKQPGP UVKOOGP FKG OGKUVGP LGFQEJ YGKVIGJGPF FCTKP ×DGTGKP FCUU GU PKEJV FGP
CNNGKPI×NVKI CWUUEJNCIIGDGPFGP #PNCUU H×T DGUVKOOVG UQ\KCNG 'PVYKEMNWPIGP IKDV UQPFGTP









GKPGT 7OUVTWMVWTKGTWPI KPFKXKFWGNNGT +PVGTRTGVCVKQPUUEJGOCVC H×JTGP +PUDGUQPFGTG DGK FGT
7PVGTUWEJWPIXQP-KPFGTPWPF,WIGPFNKEJGPFKGUKEJKPFGT'PVYKEMNWPIDGHKPFGPKUVFKGUGT
#URGMV \W DGCEJVGP YGPPINGKEJ GKP\GNPG 'KPHN×UUG CWH )TWPF FGT 5VKEJRTQDGPITÑ²G
XGTPCEJN¼UUKIVYGTFGPMÑPPGP&GT#NVGTUCDUEJPKVVKPFGOFKGWPVGTUWEJVGP6GKNPGJOGTUKEJ







2TQ\GUUGP FGU/QFGNN WPF$GITKHHUNGTPGPU UQYKG FGU GOQVKQPCNGP WPF MQIPKVKXGP .GTPGPU
FKUMWVKGTV
+P FKGUGO <WUCOOGPJCPI MÑPPVGP DGKURKGNUYGKUG QHHGPG QFGT UWDVKNG $GUV¼TMWPIGP FKG
Y¼JTGPF FGT RTQLGMVKOOCPGPVGP 5EJKNFGTWPI XQP&GUKPVGITCVKQPU QFGT )GYCNVGTHCJTWPIGP
FWTEJ/KVUEJ×NGTGTHQNIGPXQP$GFGWVWPIUGKP
XIN*GKPGNV5'KPUQNEJGT'HHGMV
Y¼TG PKEJV PWT H×T FKG DGTKEJVGPFG 2GTUQP TGNGXCPV UQPFGTP GDGPUQ H×T FKG <WJÑTGT D\Y
<WUEJCWGT YGNEJG FKG $GUV¼VKIWPI 
OKVGTNGDGP 
XIN JKGT\W CWEJ FKG #WUH×JTWPIGP \WO
.GTPGP CO 'HHGMV 
KP #DUEJPKVV  CD 5  WPF \WT 9KTMWPI FGT UQIGPCPPVGP
5RKGIGN\GNNGP 
KP #DUEJPKVV  CD 5  )GTCFG H×T GOQVKQPCNG .GTPRTQ\GUUG YKG FGP
'TYGTD XQP8QTNKGDGP WPF9GTVGJCNVWPIGP MÑPPGP FKG DGUEJTKGDGPGP 2TQ\GUUG XQP ITQ²GT
$GFGWVWPI UGKP 
XIN \$ 4QUV  5  9GPPINGKEJ FKG /QFGTCVQTGP DGO×JV UGKP
OÑIGP GKPGT RQUKVKXGP $GUV¼TMWPI GPVIGIGP\WYKTMGP MÑPPGP UKG FKTGMVG 4GCMVKQPGP FGT
)NGKEJCNVTKIGP YGFGT XGTJKPFGTP PQEJ PCEJVT¼INKEJ CDUEJY¼EJGP +O )GIGPVGKN
/ÑINKEJGTYGKUG GKPVTGVGPFG CNVGTUV[RKUEJG &KUVKPMVKQPUGHHGMVG MÑPPVGP FKG DGUV¼TMGPFGP
'HHGMVGXQP5GKVGPFGT/KVUEJ×NGTPQEJKPVGTGUUCPVGTH×TFKG$GVGKNKIVGPOCEJGP<WFGOMCPP
GKPG4G#MVKQPFGT/QFGTCVQTGPCWHDGUV¼VKIGPFGW²GTWPIGPUKEJFGOIG\GKIVGP8GTJCNVGP
KOOGTPWT CPUEJNKG²GP GUCDGTPKEJVXGTJKPFGTP&KG HGJNGPFG 
RQUKVKXG$G\KGJWPI\WFGP
5EJ×NGTP WPF FCU GKPOCNKIG #WHVTGVGP FGT œWPDGMCPPVGP 'TYCEJUGPGPő KP FGT





&KUVKPMVKQPUOGEJCPKUOGP DGKVTCIGP Ō NCPIHTKUVKIG -QPUGSWGP\GP QFGT FGT #WHDCW GKPGT
$G\KGJWPI \W FGP/QFGTCVQTGP UKPF PKEJV \W GTYCTVGP#WH FGT CPFGTGP 5GKVG MCPP IGTCFG
FKGUG4QNNG LGFQEJCWEJ8QTVGKNGOKV UKEJDTKPIGP5Q NKGIV GDGPUQYGPKIYKG GKPGRQUKVKXG
GKPGXQTDGNCUVGVG$G\KGJWPI\WFGP#W²GPUVGJGPFGPXQTYCUFKG#PPCJOGCNU/QFGNNCWEJ
GTNGKEJVGTPMCPP
'KP YGKVGTGT OÑINKEJGT 'KPHNWUUHCMVQT MÑPPVG KP 2TQ\GUUGP FGU MQIPKVKXGP .GTPGPU NKGIGP

+PVGTRTGVCVKQPU WPF $GYGTVWPIUXQTI¼PIG 2NCPWPI WPF 4GIWNCVKQP FGU 8GTJCNVGPU
-QIPKVKXGU .GTPGP MCPP PKEJV PWT CNU %JCPEG H×T FKG )GYCNVRT¼XGPVKQP WPF FCU UQ\KCNG
.GTPGP IGYGTVGVG YGTFGP UQPFGTP MCPP WPVGT 7OUV¼PFGP CWEJ $CTTKGTGP GT\GWIGP
8QTIGVTCIGPG ¯DGT\GWIWPIGP 
UQ\KCN GTY×PUEJVG YKG WPGTY×PUEJVG MÑPPVGP FKG




×DGT XKGNG GKIGPG )GYCNVGTHCJTWPIGP XGTH×IGP QHVOCNU IGPGKIV UKPF KJTGO )GIGP×DGT
PGICVKXG#DUKEJVGP\WWPVGTUVGNNGPWPFIGYKUUG5KVWCVKQPGPDGFTQJNKEJGTYCJT\WPGJOGP&C
YKTF GKP HCNUEJGT $NKEM QFGT GKPG WPCWHOGTMUCOG $GT×JTWPI UEJPGNN \WT $GFTQJWPI QFGT
-CORHJGTCWUHQTFGTWPI5QNEJGWPFYGKVGTGKPFKXKFWGNNG<WUEJTGKDWPIUIGYQJPJGKVGPFKGKO
4CJOGP FGU 2TQLGMVGU KORNK\KV QFGT GZRNK\KV VJGOCVKUKGTV YGTFGP MÑPPVGP XQP CPFGTGP
6GKNPGJOGTP ×DGTPQOOGP YGTFGP WPF UQOKV 'KPHNWUU CWH FKG 'PVYKEMNWPI FGT GTJQDGPGP
&KOGPUKQPGPPGJOGP8QTFGO*KPVGTITWPFFCUUJ¼WHKIIGTCFGUQNEJG5EJWNMNCUUGPH×TFCU
2TQLGMV CPIGOGNFGV YGTFGP KP FGPGP \WOKPFGUV CWU .GJTGTRGTURGMVKXG GKPG GJGT ITQ²G
#IITGUUKQPUCHHKPKV¼VJGTTUEJVUVGKIVFKG9CJTUEJGKPNKEJMGKVFGTDGUEJTKGDGPGP5KVWCVKQP
&KGU MÑPPVG YKGFGTWO KP GKPGO GPIGP <WUCOOGPJCPI OKV FGT UKEJ GPVYKEMGNPFGP
$GITKHHUDKNFWPIDGKFGPVGKNPGJOGPFGP5EJ×NGTPUVGJGP9KGQDGPDGTGKVUGTÑTVGTVYWTFG
XIN
JKGT\W#DUEJPKVV  CD 5  GTIGDGP FKGOGKUVGP 5VWFKGP FGWVNKEJG7PVGTUEJKGFG KP FGT
9CJTPGJOWPIWPF+PVGTRTGVCVKQPXQP)GYCNVFWTEJ5EJ×NGT+PPGPWPF.GJTMT¼HVGUQYKGKPFGT
'KPUEJ¼V\WPIFGU#WUOC²GU&KG#PPCJOGNKGIVUQOKVPCJGFCUUFKGUG&KHHGTGP\GPCWHGKPGP
YGKVGTGP )GYCNVDGITKHH FGT 2¼FCIQIGP \WT×EM\WH×JTGP UKPF WPF 5EJ×NGT ×DGT GKPGP
XGTINGKEJUYGKUG GPIGP )GYCNVDGITKHH XGTH×IGP 
QHVOCNU YKTF PWT FKTGMVG MÑTRGTNKEJG
5EJ¼FKIWPI CNU )GYCNV XGTUVCPFGP &KG KPVGPUKXG $GUEJ¼HVKIWPI OKV FGO 6JGOC MÑPPVG
UQFCPP \W GKPGT 'TYGKVGTWPI FGU $GITKHHUXGTUV¼PFPKUUGU CWH 5GKVGP FGT 5EJ×NGT H×JTGP WPF
UQOKV 'KPHNWUU CWH FKG 'TIGDPKUUG FGT \YGKVGP WPF FTKVVGP 'TJGDWPI PGJOGP )GTCFG KO




#PICDGP \W )GYCNVJ¼WHKIMGKV WPF RTQUQ\KCNGO 8GTJCNVGP DGUVKOOVG 8GTJCNVGPUQRVKQPGP
TGVTQURGMVKXCDIGHTCIVYGTFGP#WHFKG\WT×EMNKGIGPFGP*CPFNWPIGPUGNDUVMCPPMGKP'KPHNWUU
OGJTIGPQOOGPYGTFGP'UKUVUQOKVCP\WPGJOGPFCUUFCUXGT¼PFGTVG#PVYQTVXGTJCNVGPCWH
GKP CPFGTGU8GTUV¼PFPKU FGT DGUEJTKGDGPGP 5KVWCVKQP \WT×EM\WH×JTGP KUV +P 2JCUG \YGK FGU









 4QUU 9QJNUEJN¼IGT2TKP\  $CWGT  XGTFGWVNKEJVGP GKPFT×EMNKEJ YKG
CIITGUUKXG WPF RTQUQ\KCNG8GTJCNVGPUYGKUGP UEJQPPCEJ MWT\GT$GQDCEJVWPIU\GKV PGWTQPCNG
4GCMVKQPGPJGTXQTTWHGPWPFPCEJIGCJOVYGTFGP'UIKNVJKGTDGKGKPGDGUQPFGTG1TKGPVKGTWPI
FGT .GTPGPFGP CP PCJG UVGJGPFGP QFGT ¼JPNKEJGP2GTUQPGP KO5KPPG XQP#NVGT)GUEJNGEJV
WPF YGKVGTGP IGPCPPVGP (CMVQTGP YQDGK VGKNYGKUG FKG DGUQPFGTG 4QNNG FGT 5EJWNMNCUUG KP
FKGUGO <WUCOOGPJCPI UQICT PQEJ JGTXQTIGJQDGP YKTF 
XIN  CD 5 
)NGKEJCNVTKIGPDG\KGJWPIGPGTNCWDGPFGOPCEJFKG'THCJTWPIU[OOGVTKUEJGT4G\KRTQ\KV¼VFKG
IGTCFG H×T FKG 'PVYKEMNWPI XQP 2GTURGMVKX×DGTPCJOG WPF 2TQDNGONÑUGH¼JKIMGKVGP CNU UGJT
DGFGWVUCO GTCEJVGV YGTFGP &CT×DGT JKPCWU YWTFG JGTCWUIGCTDGKVGV FCUU H×T FKG #FCRVKQP
XQP 8GTJCNVGPUYGKUGP KPUDGUQPFGTG FGTGP 'THQNI UQYKG FKG +FGPVKHKMCVKQP WPF GOQVKQPCNG
$KPFWPI \WO/QFGNN XQP ITQ²GT$GFGWVWPI UKPF 
XIN-CRKVGN  CD 5 7PVGT FGO
$GITKHH œ'THQNIő KUV JKGT PKEJV PWT FCU Ő)GYKPPGP GKPGU -CORHGUŎ KP 8GTDKPFWPI OKV
OCVGTKGNNGO<WIGYKPPQFGT/CEJVCWUYGKVWPI\WXGTUVGJGPUQPFGTPGDGPUQFKG#PGTMGPPWPI
FWTEJ)NGKEJCNVTKIGFKGGKPGPWPGTY×PUEJVGPœ'THQNIUGHHGMVőOKVUKEJDTKPIGPMÑPPVG
&CDGK DGUVGJV VTQV\ FGT #PPCJOG WPVGTUEJKGFNKEJGT /QVKXCVKQPGP PKEJV \YKPIGPF GKP
9KFGTURTWEJ \YKUEJGP FGT INGKEJ\GKVKI XGTNCWHGPFGP <WPCJOG RTQ WPF CPVKUQ\KCNGT
8GTJCNVGPUYGKUGPYKGFKG'TIGDPKUUGDGUV¼VKIGP$GKFGIGJGPOKVFGO&TCPIGKPJGTCMVKX\W
YGTFGP D\Y CWHITWPF XGTUEJKGFGP IGCTVGVGT UKVWCVKXGT #PN¼UUG \W JCPFGNP 9GTFGP KO
8GTNCWH FGT /C²PCJOG DGKFG 8GTJCNVGPUQRVKQPGP OKV $GKURKGNGP XGTCPUEJCWNKEJV WPF KO












\GKVNKEJGP$GITGP\WPI FGU 2TQLGMVGU KP FGO NCPIHTKUVKI IGYCEJUGPG-QPHNKMVG CWHIGITKHHGP




RTQ WPF CPVKUQ\KCNGT *CPFNWPIGP 
XIN 5EJOKVV GV CN  2GT &GHKPKVKQP
GPVURTGEJGP UQ\KCNG 0QTOGP 8GTJCNVGPUTKEJVNKPKGP FKG H×T FKG /KVINKGFGT GKPGT UQ\KCNGP
)TWRRGQFGT)GUGNNUEJCHVIGNVGPWPFFWTEJ5Q\KCNKUCVKQPWPF'T\KGJWPIGTNGTPVYGTFGP
XIN
$KGTJQHH/QPVCFC  5  &KG VGKNPGJOGPFGP -NCUUGP MÑPPGP CNU UQNEJG UQ\KCNGP
)TWRRGP XGTUVCPFGP YGTFGP 'KPKIG FKGUGT 0QTOGP MÑPPVGP CWEJ FKG $GCPVYQTVWPI FGT
(TCIGPFGU'TJGDWPIUKPUVTWOGPVUDGGKPHNWUUGP&KGUGT#URGMV KUV \YCT GJGT KO5KPPG GKPGT
CNNIGOGKPGP 6GUVMTKVKM \WT 'TJGDWPI XQP 8GTJCNVGPUYGKUGP OKVJKNHG XQP (TCIGDÑIGP KO
)GIGPUCV\ \W$GQDCEJVWPIUGTIGDPKUUGP GKP\WQTFPGP UQNN LGFQEJFGT8QNNUV¼PFKIMGKVYGIGP




KO 5KPPG XQP *KNHG GPVIGIGPIGDTCEJV JCDGP MÑPPGP 
INGKEJGU IKNV H×T PCEJHQNIGPFG
*KNHGNGKUVWPIGP9CU FKG $GWTVGKNWPI XQP 5EJWNF CNU 0QTO \WT 8GTJKPFGTWPI RTQUQ\KCNGT
8GTJCNVGPUYGKUGPCPIGJVKUVGPVURTGEJGPFFCU)GIGPVGKNFGT(CNN)NGKEJ\GKVKIMÑPPGPFWTEJ
HKMVKXG *KNHGNGKUVWPIGP YKG UKG FGT 6GUV CDHTCIV CDGT CWEJ MGKPG -QUVGP GPVUVGJGP YCU
YKGFGTWO FKG RQUKVKX MQPPQVKGTVG $GCPVYQTVWPI GTNGKEJVGTV WPF FKG PGICVKXGP 'HHGMVG
IGIGDGPGPHCNNUCWUINGKEJV
*KP\W MQOOV FCUU CIITGUUKXG8GTJCNVGPUYGKUGP UGJT J¼WHKI KO#HHGMV CNUQ KP/QOGPVGP
GZVTGOGTGOQVKQPCNGT$GVTQHHGPJGKVIGUEJGJGPWPFFCOKVPKEJVGKPUEJNKG²GPFCUUFCUINGKEJG
#WUNÑUGTXGTJCNVGP DGKO0CEJXQNN\WI KO GPVURCPPVGP<WUVCPFY¼JTGPF FGT$GCTDGKVWPI FGU









WPF 'PVUEJGKFWPIURTQ\GUUG KP GKIGPG +PVGTRTGVCVKQPUUEJGOCVC ×DGTVTCIGP QFGT XGTYQTHGP
YGTFGP +P #DJ¼PIKIMGKV FKGUGT KPFKXKFWGNNGP +PVGTRTGVCVKQPUOWUVGT MCPP CWEJ DGK FGT
$GTGKVUEJCHV \WT #IITGUUKQP CPIGPQOOGP YGTFGP FCUU UKG \WO 6GKN CWU GKPGT
F[UHWPMVKQPCNGP 9CJTPGJOWPI FGT UQ\KCNGP 7OIGDWPI JGTXQTIGJV +PUDGUQPFGTG CWU
UQ\KCNMQIPKVKXGT 2GTURGMVKXG YKTF #IITGUUKQP \WO 6GKN CNU #WUFTWEM GKPGU
'TMGPPVPKURTQDNGOUGTCEJVGVFCUFKGGOQVKQPCNGQFGTMQIPKVKXG2GTURGMVKXGGKPGU)GIGP×DGTU
PWT WP\WTGKEJGPF GTHCUUV 
XIN/CNVK  5  )GTCFG FKGUG 'TMGPPVPKUUEJYKGTKIMGKVGP
MÑPPVGPFWTEJ5EJKNFGTWPIGPDKUNCPIWPDGMCPPVGT2GTURGMVKXGPXGTUV¼TMVYGTFGPWPF UQOKV
GKPGP PCEJVGKNKIGP'KPHNWUU CWH#IITGUUKQPUDGTGKVUEJCHV WPF'ORCVJKG FGT 5EJ×NGT PGJOGP











/QVKX RTQUQ\KCNGT *CPFNWPIGP WPF CPVCIQPKUVKUEJGT /QFGTCVQT XQP )GYCNVJCPFNWPIGP GKP
GPVUEJGKFGPFGT 'KPHNWUU \WIGOGUUGP YKTF 
XIN FKG #DUEJPKVVG  WPF  UQYKG \$
$KGTJQHH$KUEJQH-ÑJNGT(TKGFGNOGKGT*QHHOCPP2WTTOCPP8KGFGP\
 5EJÑP  YGNEJGT CWEJ KO 4CJOGP FGT -QTTGNCVKQPUGTIGDPKUUG DGUV¼VKIV YGTFGP
MQPPVG
9GPPINGKEJ FWTEJ FKG )GURT¼EJUH×JTWPI FGT /QFGTCVQTGP WPF FKG GKPIGUGV\VGP /GVJQFGP
IGYCNVV¼VKIGU 8GTJCNVGP GJGT PGICVKX MQPPQVKGTV YGTFGP UQNN WPF FKG 8GTOGKFWPI
GPVURTGEJGPFGT8GTJCNVGPUYGKUGP\WIWPUVGPRTQUQ\KCNGT#NVGTPCVKXGPGZRNK\KVKO8QTFGTITWPF
UVGJV YKTF FGT IGIGPVGKNKIG 'HHGMV OÑINKEJGTYGKUG KORNK\KV FWTEJ FKG IGPCPPVGP







$GUEJTGKDWPIGP XQP *CPFNWPIGP QFGT <WUV¼PFGP CWUTGKEJGP PGWTQNQIKUEJG







2TQLGMVVGKNPCJOG &KG9KTMWPIGP FGU 2TQLGMVGU CWH FKG WPVGTUWEJVGP &KOGPUKQPGP H×JTVGP
WPCDJ¼PIKI XQP FGT WPVGTUWEJVGP 5EJWNHQTO ITÑ²VGPVGKNU \W MQPITWGPVGP 8GTN¼WHGP KO
8GTINGKEJ \W FGP )GUCOVGTIGDPKUUGP #WUPCJOG KUV FKG 'PVYKEMNWPI FGU RTQUQ\KCNGP
8GTJCNVGPUDGK*CWRVUEJ×NGTP FGTGP9GTVG H×TFKG UQ\KCN GTY×PUEJVG&KOGPUKQPCWEJPCEJ
FGT\YGKVGP'TJGDWPIYGKVGTCPUVGKIGP
&KG 7PVGTUEJKGFG \YKUEJGP FGP 5EJWNHQTOGP GPVURTGEJGP FGP 'TYCTVWPIGP WPF FGP
'TIGDPKUUGP CPFGTGT UEJWNHQTOXGTINGKEJGPFGT 5VWFKGP 
\$ (WEJU GV CN  5 
/GN\GT5EJWDCTVJ  5  &KG #IITGUUKQPUDGTGKVUEJCHV PKOOV RCTCNNGN \WT








<WO <WUCOOGPJCPI XQP 'ORCVJKG WPF 5EJWNHQTO D\Y $KNFWPIUPKXGCW NKGIGP CMVWGNN
XGTINGKEJUYGKUG YGPKIG 7PVGTUWEJWPIGP XQT 'KPKIG ¼NVGTG 7PVGTUWEJWPIGP CWU FGO
GPINKUEJURTCEJKIGP 4CWO H×JTGP GKPG RQUKVKXG -QTTGNCVKQP \YKUEJGP 'ORCVJKG WPF FGT
.GKUVWPI D\Y FGO'THQNI KP FGT 5EJWNG CP 
%JCODGTU  &WMG  DGKFGU \KV PCEJ
/GKPFN  7PF \YGKHGNNQU UGV\V IGTCFG FKG (¼JKIMGKV \WT 2GTURGMVKX×DGTPCJOG GKPG
IGYKUUG MQIPKVKXG (¼JKIMGKV XQTCWU  UQ DGUEJTGKDV WC 2KCIGV KP UGKPGT MQIPKVKXGP
'PVYKEMNWPIUVJGQTKG 









RTQUQ\KCNGP 8GTJCNVGP DKUNCPI GDGPUQ TCT 7OUQ KPVGTGUUCPVGT UKPF FKG 'TIGDPKUUG FGT
XQTIGPQOOGPGP (TCIGDQIGPGTJGDWPI 'PVIGIGP FGT *[RQVJGUG \GKIGP UKEJ CWUUEJNKG²NKEJ
DGK FGP 4GCNUEJ×NGTP CDHCNNGPFG 9GTVG H×T RTQUQ\KCNGU 8GTJCNVGP ×DGT FGP
7PVGTUWEJWPIU\GKVTCWO DGK FGP *CWRV WPF (ÑTFGTUEJ×NGTP YWTFGP JKPIGIGP UVGKIGPFG
9GTVGIGOGUUGP
&GPPQEJ NCUUGP UKEJ CWH 5GKVGP FGT UQ\KCN GTY×PUEJVGP &KOGPUKQPGP FKG
UEJWNHQTOXGTINGKEJGPFGP'TIGDPKUUGKPUIGUCOVYGPKIGTFGWVNKEJWOTGK²GP'KPGTUGKVU NKGIGP
DGKDGKFGP&KOGPUKQPGPFGWVNKEJJÑJGTG9GTVGDGKFGP*CWRVWPF4GCNUEJ×NGTPKO8GTINGKEJ
\W FGP (ÑTFGTUEJ×NGTP XQT CPFGTGTUGKVU NCUUGP UKEJ \YKUEJGP *CWRV WPF 4GCNUEJ×NGTP
KPUIGUCOV PWT ¼W²GTUV IGTKPIG 7PVGTUEJKGFG HGUVUVGNNGP &KG 'ORCVJKG/KVVGNYGTVG DGKFGT
5EJWNHQTOGP HCNNGP \W$GIKPP FGT7PVGTUWEJWPI UQICT HCUV KFGPVKUEJ CWUY¼JTGPF UKEJ FKG
'TIGDPKUUG H×T FCU RTQUQ\KCNG 8GTJCNVGP CPHCPIU PQEJ KP IGTKPIGO#WUOC² WPVGTUEJGKFGP
8QT FGT 2TQLGMVVGKNPCJOG GTDTCEJVGP FKG 4GCNUEJ×NGT KO &WTEJUEJPKVV JÑJGTG 'TIGDPKUUG
#WHITWPFWPVGTUEJKGFNKEJGT'PVYKEMNWPIUVGPFGP\GPVCWUEJGP*CWRVWPF4GCNUEJ×NGTDGKFGT
NGV\VGP'TJGDWPIUQICTFKG2QUKVKQPGPUQFCUUDGKFGP*CWRVUEJ×NGTPCEJV9QEJGPPCEJFGT
2TQLGMVVGKNPCJOG JÑJGTG 9GTVG H×T RTQUQ\KCNGU 8GTJCNVGP IGOGUUGP YWTFGP CNU DGK FGP
6GKNPGJOGTPFGT4GCNUEJWNMNCUUGP
'KPG +PVGTRTGVCVKQPUOÑINKEJMGKV H×T FKG FGWVNKEJ CDYGKEJGPFGP 'PVYKEMNWPIUMWTXGP FGT
(ÑTFGTUEJ×NGT KO 8GTINGKEJ \W FGP DGKFGP CPFGTGP 5EJWNHQTOGP DKGVGV PGDGP FGT UGJT
IGTKPIGP 5VKEJRTQDGPITÑ²G GKP $NKEM CWH FKG IGUCOVGP 'PVYKEMNWPIUXGTN¼WHG *KGT YKTF
FGWVNKEJ FCUU DGK FGP *CWRV WPF 4GCNUEJ×NGTP KPUIGUCOV GJGT O¼²KIG YGPP CWEJ TGEJV
MQPUVCPVG 'PVYKEMNWPIGP XQTNKGIGP Y¼JTGPF DGK FGP (ÑTFGTUEJ×NGTP CWUIGRT¼IVGTG
&KUMTGRCP\GP \YKUEJGP FGP 'TIGDPKUUGP \W FGP FTGK /GUU\GKVRWPMVGP HGUVIGUVGNNV YWTFGP
'KPG 7TUCEJG FKGUGT ITQ²GP &KHHGTGP\GP MÑPPVG KP FGT UGJT MNGKPGP 5VKEJRTQDG XGTQTVGV
YGTFGP KP FGT KPFKXKFWGNNG 'PVYKEMNWPIUVGPFGP\GP KO CTKVJOGVKUEJGP /KVVGN YGUGPVNKEJ
UV¼TMGT \WO 6TCIGP MQOOGP &GT 'HHGMV MÑPPVG LGFQEJ CWEJ KO <WUCOOGPJCPI OKV
XGTUEJKGFGPGP 8GTCTDGKVWPIUOWUVGTP UVGJGP 'KPG GPVURTGEJGPFG #PPCJOG MÑPPVG NCWVGP





#WUYKTMWPIGP JCDGP WPF FKG NCPIUCOGTGP WPF UVGVKIGTGP 8GTN¼WHG GJGT CWH 2TQ\GUUGP FGT
8GTKPPGTNKEJWPIDGTWJGP
&KG OKV #WUPCJOG FGU RTQUQ\KCNGP 8GTJCNVGPU UGJT RCTCNNGN CWUHCNNGPFGP -WTXGPXGTN¼WHG
DGUV¼VKIGP FKG 6JGUG FCUU GU UKEJ DGK FGP UEJWNHQTOURG\KHKUEJGP &KHHGTGP\GP KP FGT
)GUCOVJÑJG FGT IGOGUUGPGP 'TIGDPKUUG CWEJ WO OKNKGWURG\KHKUEJG /GTMOCNG FGT
5EJ×NGTRQRWNCVKQP JCPFGNP MÑPPVGYKGYGKVGT QDGP DGTGKVU FKUMWVKGTVYWTFG 
XIN#DUEJPKVV
 CD 5  &GPP FKG 9KTMWPI FGT 2TQLGMVVGKNPCJOG KUV DGK FGP 5EJ×NGTP DGKFGT
5EJWNCTVGP UGJT ¼JPNKEJ &GPPQEJ UQ \GKIVG FKG &CTUVGNNWPI FGT 'PVYKEMNWPIUVGPFGP\GP
OKVVGNU-TGKUFKCITCOOGPKUVFGT#PVGKNFGT*CWRVUEJ×NGTFKGFGP6GUVPCEJCEJV9QEJGPOKV
IGUWPMGPGT #IITGUUKQPUDGTGKVUEJCHV WPF )GYCNVJ¼WHKIMGKV CDUEJNKG²GP PKGFTKIGT CNU FKG
3WQVGDGKFGP4GCNUEJ×NGTP&KGUGPVURTKEJV\YCTFGPCWHIGUVGNNVGP*[RQVJGUGPIKDVCDGTDGK
INGKEJ\GKVKIGT $GCEJVWPI FGT /KVVGNYGTVG \W DGFGPMGP FCUU FKGLGPKIGP 4GCNUEJ×NGT FGTGP
#IITGUUKQPUNGIKVKOCVKQP UKEJ PCEJ FGT 6GKNPCJOG CO 2TQLGMV XGTUV¼TMV JCDGP UQICT GKPG
CWUIGRT¼IVGTG<WPCJOGTGRT¼UGPVKGTGPFCUKGVTQV\KJTGTIGTKPIGTGP#WHVTGVGPUJ¼WHKIMGKVGKPG
UV¼TMGTG #PJGDWPI FGT /KVVGNYGTVG XGTWTUCEJGP &KGLGPKIGP *CWRVUEJ×NGT DGK FGPGP FKG
9KGFGTJQNWPIUOGUUWPI GKPG IGUWPMGPG #IITGUUKQPUDGTGKVUEJCHV GTDTCEJVG O×UUGP
INGKEJGTOC²GPUV¼TMGTCDHCNNGPFG9GTVGCWHYGKUGP.GV\VGTGUY×TFGGTPGWVH×TGKPG\WOKPFGUV
MWT\HTKUVKI CWUIGRT¼IVGTG 'ORH¼PINKEJMGKV H×T PGWG *CNVWPIGP WPF





WPF  DGK FGP (ÑTFGTUEJ×NGTP FGT (CNN YCT +O 'KPMNCPI \WT FGT *[RQVJGUG UKPF FKG
4GCNUEJ×NGTKP5CEJGP'ORCVJKGUQOKVPQEJCOGJGUVGP2TQHKVGWTGFGU2TQLGMVGU
+O8GTINGKEJ FGT 'PVYKEMNWPIUTKEJVWPIGP HCNNGP FKG'TIGDPKUUG \WO RTQUQ\KCNGP8GTJCNVGP
UQOKV GTPGWV CWH *KGT DGHKPFGV UKEJ OKV #DUVCPF FKG ITÑ²VG )TWRRG FGT GTY×PUEJVGP
'PVYKEMNWPIGP WPVGT FGP *CWRVUEJ×NGTP 7PVGT KJPGP YGKUGP  PCEJ #DUEJNWUU FGT
9KGFGTJQNWPIUOGUUWPIGPIGUVKGIGPG9GTVGKORTQUQ\KCNGP8GTJCNVGPCWHJKPIGIGPPWT
DGKFGP4GCNUEJ×NGTPWPFDGKFGP(ÑTFGTUEJ×NGTP






WPF XQP FGPGP KO #NNVCI IGIGDGPGPHCNNU CWEJ OGJT RTQUQ\KCNGU 8GTJCNVGP GTYCTVGV YKTF
&CPGDGP NKGIV CWEJ JKGT GKPG 'TMN¼TWPI ×DGT FCU $GITKHHU WPF /QFGNNNGTPGP UGJT PCJG
YGNEJG YKG DGTGKVU CWUH×JTNKEJ GTÑTVGTV FWTEJ FKG 6GKNPCJOG CO 2TQLGMV 
$GQDCEJVGP







8KUWCNKUKGTWPI UEJWNHQTOURG\KHKUEJGT 'PVYKEMNWPIUXGTN¼WHG XQP 'ORCVJKG +O 8GTNCWH FGT
HQNIGPFGPCEJV9QEJGPTGIWNKGTGPUKEJFKGWPVGTUEJKGFNKEJGP#PHCPIUTGCMVKQPGPLGFQEJWPF





H×JTGP MÑPPVG &COKV GKPJGT MÑPPVG GTPGWV FCU CWUIGRT¼IVGTG $GITKHHUNGTPGP DGK JÑJGTGO
$KNFWPIUPKXGCW  IGJGP &KG 'TYGKVGTWPI FGU )GYCNVDGITKHHU H×JTV \W GKPGT UGPUKDKNKUKGTVGP
$GWTVGKNWPI GKIGPGT WPF HTGOFGT 8GTJCNVGPUYGKUGP &C GTHQNIVG 8GTJCNVGPUYGKUGP PWT
TGVTQURGMVKXCDIGHTCIVYGTFGPMÑPPGP\YKUEJGPFGPGTUVGPDGKFGP/GUUWPIGPLGFQEJPWTGKP
6CI NKGIV MÑPPVG FGT #PUVKGI FGT 9GTVG XQT FKGUGO *KPVGTITWPF UQICT FWTEJCWU RQUKVKX
IGFGWVGVYGTFGPXQTCWUIGUGV\VGU NKGIV GKPGJTNKEJGU#PVYQTVXGTJCNVGPXQT&KG6GKNPGJOGT
DGWTVGKNGPFKGDGUEJTKGDGPGP8GTJCNVGPUDGKURKGNG CWHITWPFFGTXGT¼PFGTVGPD\Y GTYGKVGTVGP
2GTURGMVKXG CPFGTU WPF UKPF GJGT DGTGKV FCU GKIGPG8GTJCNVGP \W TGHNGMVKGTGP &KGU MÑPPVG
CWEJ FCU CPUEJNKG²GPFG 9KGFGTCDUKPMGP FGT 9GTVG FGT 4GCNUEJ×NGT GTMN¼TGP FKG
OÑINKEJGTYGKUGPCEJFGTGTHQNIVGP4GHNGZKQPKJTGU8GTJCNVGPUCWEJGKPG4GIWNCVKQPCPUVTGDGP








6GKNPGJOGT \W GTMN¼TGP NKGIVOÑINKEJGTYGKUG KP FGT WPVGTUEJKGFNKEJGP (¼JKIMGKV PGWG QFGT
DKUNCPI WPDGMCPPVG 2GTURGMVKXGP PCEJ\WXQNN\KGJGP D\Y FKGUG KP GKIGPG
+PVGTRTGVCVKQPUUEJGOCVC \W KPVGITKGTGP &KGUGU MÑPPVG \W FGO MWT\HTKUVKIGP #PUVKGI FGT
'ORCVJKGYGTVGDGKFGP4GCNUEJ×NGTPIGH×JTVJCDGP#WHITWPFOCPIGNPFGT9GKVGTDGJCPFNWPI
FGT 6JGOCVKM MÑPPVGP FKG PGW IGYQPPGPGP 'KPUKEJVGP LGFQEJ KP FGP MQOOGPFGP9QEJGP
YKGFGTXGTNQTGPIGJGPWPFYQOÑINKEJXQTFGO*KPVGTITWPFQPVQIGPGVKUEJGT'PVYKEMNWPIGP

5GNDUV\GPVTKGTWPI KO WPVGTUWEJVGP #NVGTUCDUEJPKVV QFGT 4GEJVHGTVKIWPIUOGEJCPKUOGP KO




JGTCPIG\QIGP YGTFGP FCUU FKG 6GKNPCJOG CO 2TQLGMV DGUQPFGTU RQUKVKXG 9KTMWPIGP CWH
FKGLGPKIGP JCV DGK FGPGP PGWG 8GTJCNVGPUYGKUGP KPUIGUCOV YGPKIGT JKPVGTHTCIV YGTFGP
<WFGOYWTFGPDGTGKVUYGKVGTQDGP7PVGTUWEJWPIGPIGPCPPVFKGGTICDGPFCUUCIITGUUKXGTG
-KPFGT\WO6GKNXQPFGP2GGTUCWUIGUEJNQUUGPYGTFGPWPFUQOKVCWEJYGPKIGT)GNGIGPJGKV
GTJCNVGP RTQUQ\KCNG8GTJCNVGPUYGKUGP GKP\W×DGP 
XIN#DUEJPKVV  CD 5 &C UKEJ
UQYQJN FKG #IITGUUKQPUDGTGKVUEJCHV CNU CWEJ FKG )GYCNVJ¼WHKIMGKV KP FGP WPVGTUWEJVGP
*CWRVUEJWNMNCUUGP FGWVNKEJ CWUIGRT¼IVGT \GKIVGP MÑPPVG FCU 2TQLGMV IGTCFG FGP




)GYCNVJCPFNWPIGP CP 5EJWNGP CWH  DKU L¼JTKIG 5EJ×NGT \WT×EMH×JTGP 
XIN \$ FKG
'TIGDPKUUGXQP*WTTGNOCPP$T×PFGN(QTUEJWPIUITWRRG5EJWNGXCNWCVKQP(WEJUGV
CN 6KNNOCPP GV CN  KP#DUEJPKVV  CD5  WPF URKGIGNV UKEJ CWEJ KP FGT
XQTIGPQOOGPGP7PVGTUWEJWPIYKFGT
&KG#NVGTUXGTVGKNWPIFGTWPVGTUWEJVGP5EJ×NGTFKGUKEJ\WGKPGO)TQ²VGKNCWU\YÑNHDKU
L¼JTKIGP 6GKNPGJOGTP \WUCOOGPUGV\V N¼UUV UQOKV DGTGKVU CPPGJOGP FCUU FGTGP
#IITGUUKQPURQVGPVKCN UKEJ VGPFGP\KGNN KP GKPGT CPYCEJUGPFGP 2JCUG DGHKPFGV &KG






DGKFG OKV DGUQPFGTU JQJGP 9GTVGP KO $GTGKEJ FGT )GYCNVJ¼WHKIMGKV  WPF DGTGKVUEJCHV
CWHHCNNGPWPFUQOKVFGP*ÑJGRWPMVFGT#WURT¼IWPIFGTCIITGUUKQPUURG\KHKUEJGP&KOGPUKQPGP
H×T GKPGP N¼PIGTGP 'PVYKEMNWPIUCDUEJPKVV TGRT¼UGPVKGTGP FKG )TWRRG FGT GNH DKU
\YÑNHL¼JTKIGP NKGIV CNNGTFKPIU GTYCTVWPIUIGO¼² FGWVNKEJ WPVGTJCND FGT 9GTVG CNNGT ¼NVGTGP




7PVGTUWEJWPIUGTIGDPKU \W &KG 5EJ×NGT FGT UGEJUVGP -NCUUGP NKGIGP WO MPCRR  
WPVGTJCND FGT #WUICPIUYGTVG FGT UKGDVGP DKU PGWPVGP-NCUUGP YCU FGP UVCTM CPUVGKIGPFGP
6TGPF \YKUEJGP FGP UGEJUVGP WPF UKGDVGP -NCUUG XGTFGWVNKEJV WPF FCOKV FKG DGUVGJGPFG
&KHHGTGP\\YKUEJGPFGP¼NVGTGPWPFL×PIGTGPKPPGTJCNDFGTL×PIUVGP-QJQTVGWPVGTOCWGTV
&KGU GPVURTKEJV UQOKV FGP 'TIGDPKUUGP FGT OGKUVGP 5VWFKGP FKG GKPG <WPCJOG FGT
#WHVTGVGPUJ¼WHKIMGKV CIITGUUKXGP 8GTJCNVGPU XQP FGT UR¼VGTGP -KPFJGKV DKU \WT 2WDGTV¼V
DGNGIGP
XIN\$2GVGTOCPP*WTTGNOCPP$T×PFGN#NU*KPVGTITWPFFGUUGPYKTF
QHVOCNU FGT CNVGTUV[RKUEJG &TCPI \WT )TGP\×DGTUEJTGKVWPI WPF &KUVKPMVKQP IGIGP×DGT FGT




FKG XQTNKGIGPFGP 'TIGDPKUUG DGUV¼VKIGP <WFGO WOUEJTGKDGP $GITKHHNKEJMGKVGP YKG œ&TCPI
\WT)TGP\×DGTUEJTGKVWPIő QJPGJKP GJGT FKURQUKVKQPCNG (CMVQTGP)NGKEJGU IKNV H×T#WUUCIGP
×DGT JQTOQPGNNG 8GT¼PFGTWPIGP FKG UKEJ GDGPHCNNU \WP¼EJUV CWH FKG GOQVKQPCNG 'DGPG
CWUYKTMGPDGXQTFKGUGUKEJYKGFGTWOKPMQPMTGVGO*CPFGNPQHHGPDCTV






2GTURGMVKXGP×DGTPCJOG WPF 0KXGCW +++ 
)GIGPUGKVKIG 2GTURGMVKX×DGTPCJOG QFGT PCEJ
*QHHOCPP 
 5  CWH 5VWHG XKGT FGT 'ORCVJKGGPVYKEMNWPI 
'ORCVJKG H×T FCU
CNNIGOGKPG .GKF CPFGTGT &KG 5EJ×NGT UKPF UQOKV KP FGT .CIG FKG GKIGPG 2GTURGMVKXG \W
TGHNGMVKGTGP WPF FKG 5KEJVYGKUG CPFGTGT \W XGTUVGJGP WPF \W CPVK\KRKGTGP YCU GKPG





'KPDNKEMG KP FKG UKEJ GPVYKEMGNPFGP 5RKGNCTVGP FGT 'ORCVJKG D\Y FKG MQIPKVKXGP
/ÑINKEJMGKVGP\WT2GTURGMVKX×DGTPCJOGYGPKIGTKPFKG'PVYKEMNWPIFGT'ORCVJKGKPVGPUKV¼V




FGP JÑEJUVGP9GTVG UVCTVGP GTDTKPIGP FKG ¼NVGTGP 6GKNPGJOGT GKPICPIU FGWVNKEJ PKGFTKIGTG
#WUICPIUYGTVG &KG OKVVNGTG #NVGTUITWRRG TGRT¼UGPVKGTV FCDGK FGP PKGFTKIUVGP 9GTV KP FGT
#WUICPIUGTJGDWPI WPF OCTMKGTV CWEJ KO 8GTNCWH FGT 9KFGTJQNWPIUOGUUWPIGP UVGVU FCU
PKGFTKIUVG'ORCVJKGPKXGCW#WEJ KORTQUQ\KCNGP8GTJCNVGP\GKIVUKEJFKG#WUPCJOGUVGNNWPI

QFGT FGT #WUPCJOG\WUVCPF FGT OKVVNGTGP #NVGTUITWRRG FKG UQOKV PKEJV PWT FKG UV¼TMUVGP
#WURT¼IWPIGP DGK FGP \W PGICVKX MQPPQVKGTVGP /GTMOCNGP 
)GYCNV WPF
#IITGUUKQPUNGIKVKOCVKQPCWHYGKUGPUQPFGTPCWEJFKGPKGFTKIUVGP9GTVGKPFGP$GTGKEJGPFGT
UQ\KCN GTY×PUEJVGP /GTMOCNG 
'ORCVJKG WPF RTQUQ\KCNGO 8GTJCNVGP &KG DGUEJTKGDGPG
#NVGTUURCPPG N¼UUV CPJCPF FGT 'TIGDPKUUG CWH GKPG CWUIGRT¼IVG 5GNDUV\GPVTKGTWPI WPF
GOQVKQPCNG #PURCPPWPI UEJNKG²GP OKV CPFGTGP 9QTVGP \GKIV UKEJ FKG RWDGTV¼TG
7OUVTWMVWTKGTWPI KP FGT PGWTQPCNGP 'PVYKEMNWPI KP FGP 'TIGDPKUUGP FGT WPVGTUWEJVGP
&KOGPUKQPGP
&GP)GIGPRQN DKNFGP FKG L×PIUVGP2TQDCPFGP FGTGP'TIGDPKUUG KO$GTGKEJ FGU RTQUQ\KCNGP
8GTJCNVGPU RCTCNNGN \WT 'ORCVJKG FKG JÑEJUVG #WURT¼IWPI CWHYGKUGP Y¼JTGPF FKG PGICVKX
MQPPQVKGTVGP2CTCOGVGTDGK KJPGPFWTEJYGICOIGTKPIUVGPCWUHCNNGP&GT TCUCPVG#DHCNNFGT
9GTVGKORTQUQ\KCNGP8GTJCNVGPDKU\WOOKVVNGTGP#NVGTUUGIOGPVMÑPPVGCPFGT\WPGJOGPFGP
5RG\KCNKUKGTWPI KP #DJ¼PIKIMGKV XQP FGT KPFKXKFWGNNGP 5Q\KCNKUCVKQP NKGIGP YKG *C[
XGTINGKEJDCTG'TIGDPKUUGCWUFGUUGP5VWFKGKPVGTRTGVKGTV
5XIN#DUEJPKVVCD
5  <YCT JCPFGNV GU UKEJ JKGTDGK WO GKPGP HT×JGTGP #DUEJPKVV FGT
2GTUÑPNKEJMGKVUGPVYKEMNWPI CNNGTFKPIU KUV OKV FGT 2WDGTV¼V GKPG GTPGWVG 2JCUG FGT
8GT¼PFGTWPI KO )CPIG &KG DKU FCJKP CPIGYCPFVGP +PVGTRTGVCVKQPU WPF 8GTJCNVGPUYGKUGP
YGTFGPFWTEJPGWG\WP¼EJUVQHVOCNUFKUVKPMVKXG(QTOGPGTUGV\VD\YGTI¼P\VWPFGKPGGTPGWVG
5RG\KCNKUKGTWPI KP )CPI UGV\V &CT×DGT JKPCWU IGYKPPGP FKG QDGP DGUEJTKGDGPGP
'KPHNWUUHCMVQTGP CWH RTQUQ\KCNG *CPFNWPIGP 
DGKURKGNUYGKUG FKG -QUVGP FKG 5EJWNF FGU
RQVGPVKGNNGP*KNHGGORH¼PIGTU8GTVTCWVJGKVOKVFGOUGNDGPGVEOKVCPUVGKIGPFGO#NVGTKOOGT








5  XIN GDGPHCNNU #DUEJPKVV  &KGUG YKGFGTWO UKGJV FGT 2U[EJQNQIG KO
<WUCOOGPJCPI OKV GKPGT YCEJUGPFGP (WTEJV XQT /KUUDKNNKIWPI WPF FGO CNVGTUDGFKPIVGP
9CPFGNXGTUEJKGFGPGTJCPFNWPIUDGUVKOOGPFGT5KVWCVKQPUFGVGTOKPCPVGP
\$5EJCFGPUITÑ²G
XU +PVGPVKQP 9CEJUGPFG 8GTJCNVGPUWPUKEJGTJGKV WPF \WPGJOGPFG 5GNDUV\GPVTKGTWPI





FWTEJCWU RQUKVKX KUV FGP 'NVGTP QFGT .GJTGTP CNU 8GTVTGVGT FGT GTYCEJUGPGP)GPGTCVKQP \W
IGHCNNGP Y¼JTGPF UQYQJN FKG MQIPKVKXGP /ÑINKEJMGKVGP CNU CWEJ FKG GTNGTPVGP
8GTJCNVGPUUEJGOCVC UVGVKI CPYCEJUGP <WFGO VWP UKG UKEJ FWTEJ KJTG TGEJV YGKV
XQTCPIGUEJTKVVGPGP(¼JKIMGKVGP KO$GTGKEJFGT'ORCVJKGWPFFGTPQEJQHHGPGP$GTGKVUEJCHV
\WT UGNDGP UQYKG \W *CPFNWPIGP \WIWPUVGP CPFGTGT JGTXQT 7PVGT FGP ,×PIUVGP YWTFG
GPVURTGEJGPF CWEJ FKG IGTKPIUVG #P\CJN UVGKIGPFGT 'PVYKEMNWPIUXGTN¼WHG DGK FGP UQ\KCN





FGT -QJQTVGP XGTIGUUGP YGTFGP 5Q KUV DGK FGP ¼NVGUVGP 6GKNPGJOGTP CWHITWPF FGT




FGT'TIGDPKUUGOKV JÑJGTGO#NVGT PCEJ FGT6CNHCJTV KOOKVVNGTGP#NVGTUCDUEJPKVV KPUIGUCOV
YKGFGTNCPIUCOWPFKPKPFKXKFWGNNGO4CJOGPCPUVGKIGP
&GT 3WGTUEJPKVV FGT 'TIGDPKUUG \WT 'PVYKEMNWPI XQP #IITGUUKQPUNGIKVKOCVKQP WPF
)GYCNVJ¼WHKIMGKV GPVURTKEJV YGKVIGJGPF FGT YKUUGPUEJCHVNKEJGP 'XKFGP\ WPF DKNFGV GKPGP
TCUCPVGP#PUVKGI\YKUEJGPFGOGNHVGPD\Y\YÑNHVGP.GDGPULCJTDKU\WO#NVGTXQPDKU
,CJTGPCD9GPPINGKEJFGT-CVCOPGUGVGUV IGTCFGXQTFKGUGO*KPVGTITWPFOKVCEJV9QEJGP
TGEJV MWT\HTKUVKI KPHQNIG FGT GTUVGP 'TJGDWPIGP GTHQNIV KUV GKP 'KPHNWUU FGT GKPUGV\GPFGP





&GT TGEJV FGWVNKEJG #PUVKGI FGT +PFGZYGTVG GKPKIGT 5VKEJRTQDGP 
XC FKG 2TQDCPFGP FGT
CEJVGP -NCUUGP \GKIGP GKPG ITQ²G 'PVYKEMNWPIUURCPPG XQP FGT 2T¼ \WT 2QUVDGHTCIWPI
\YKUEJGPFGPGPPWTFGT2TQLGMVVCIUGNDUVNKGIVGPV\KGJVUKEJLGFQEJFKGUGO'TMN¼TWPIUCPUCV\
WPFN¼UUVCWHCPFGTG(CMVQTGPUEJNKG²GPFKGITÑ²VGPVGKNUDGTGKVUYGKVGTXQTPFKUMWVKGTVYWTFGP
*KGT MÑPPVGP WC $GITKHHU WPF/QFGNNNGTPGP UQYKG MQIPKVKXGU WPF UQ\KCNGU .GTPGP PGDGP
6GUVXGTFTQUUGPJGKV WPF &KUVKPMVKQPURTQ\GUUGP GKPG 4QNNG \W URKGNGP )NGKEJGU IKNV H×T FKG
L×PIUVGP 6GKNPGJOGT DGK FGPGP UKEJ GDGPHCNNU GKP FGWVNKEJGT #PUVKGI \YKUEJGP 2T¼ WPF
2QUVVGUV\GKIVGFKGCDGTKPFGPMQOOGPFGP9QEJGPMGKPGPMNCTGP#PUVKGIOGJTCWHYKGUGO
9GPPINGKEJ FKG CIITGUUKQPUURG\KHKUEJGP /KVVGNYGTVG FGT ¼NVGUVGP 5EJ×NGT FWTEJUEJPKVVNKEJ
WPVGTFGPGPFGTOKVVNGTGP#NVGTUITWRRG
D\YFKG5EJ×NGTFGTPGWPVGP-NCUUGPWPVGTFGPGPFGT
UKGDVGP WPF CEJVGP -NCUUGP NKGIGP HCNNGP FGTGP 'PVYKEMNWPIUXGTN¼WHG FGPPQEJ FWTEJ KJT
MQPUVCPVGU #PUVGKIGP CWH &KG #WUPCJOGUVGNNWPI DGUV¼VKIV UKEJ DGUQPFGTU KP FGT
)GIGP×DGTUVGNNWPIFGT'PVYKEMNWPIUTKEJVWPIGP7PVGTFGPDKU,CJTGCNVGP6GKNPGJOGTP




GKPG YCEJUGPFG 8GTJCNVGPUUVCDKNKV¼V URTGEJGP 5Q YWTFG KP GKP\GNPGP 5VWFKGP GKP
CNVGTUCDJ¼PIKIGT 'KPHNWUU FGT 2T¼FKURQUKVKQPGP WPF UQOKV GKP UVGKIGPFGT 'KPHNWUU FGT
IGPGVKUEJGP )TWPFCWUUVCVVWPI HGUVIGUVGNNV YCU NGV\VNKEJ GKPG IGTKPIGT YGTFGPFG GZVGTPCNG
'KPHNWUUPCJOG DGFKPIV 




7PVGT GKPGO )TQ²VGKN FGT JGTCPIG\QIGPGP #WVQTGP DGUVGJV ×DGTGKPUVKOOGPF OKV FGP
7PVGTUWEJWPIUGTIGDPKUUGPYGKVIGJGPFG'KPKIMGKV×DGTFKGWPVGTUEJKGFNKEJUVCTMCWUIGRT¼IVG
$GTGKVUEJCHVWPF#WU×DWPIFGT)GUEJNGEJVGT\WD\YXQP)GYCNVYQDGKFGP,WPIGP KPFGT
4GIGN FCU JÑJGTG )GYCNVRQVGPVKCN \WIGUEJTKGDGP YKTF 
XIN #DUEJPKVV  CD 5 
5EJ×NGTKPPGP YGKUGP FGOPCEJ KP FGP WPVGTUWEJVGP )GYCNVKPFK\GU 
XGTDCNG RJ[UKUEJG






&CU)GUEJNGEJV FGT6GKNPGJOGT GTYKGU UKEJ KP FGT XQTNKGIGPFGP7PVGTUWEJWPI KP CNNGP XKGT
&KOGPUKQPGP CNU GKPHNWUUTGKEJGT /QFGTCVQT WPF GTDTCEJVG OKV #WUPCJOG FGT
'ORCVJKGGPVYKEMNWPI UVGVU UKIPKHKMCPVG 9GEJUGNYKTMWPIGP XQP <GKV WPF )GUEJNGEJV &KG
)TCHKMGP \WT8KUWCNKUKGTWPI FGT 'PVYKEMNWPIGP PCEJ FGT 2TQLGMVVGKNPCJOG \GKIGP DGK CNNGP
XKGT&KOGPUKQPGPOGJTQFGTYGPKIGTCWUIGRT¼IVFCUINGKEJG$KNFGKPGU2QNCTKUCVKQPUQFGT
5EJGTGPGHHGMVGU 







XIN JKGT\W CWEJ FKG 'TIGDPKUUG FGT 'XCNWCVKQP FGU (CWUVNQU
2TQITCOOUXQP5EJKEMWPF%KGTRMC
D5DGKFGPGPGDGPHCNNURQUKVKXG'HHGMVGCWH
FKG /¼FEJGP DGUEJTKGDGP YWTFGP 'KPG P¼JGTG 'KPQTFPWPI FGU 2TQLGMVGU WPF FGUUGP
'XCNWCVKQPUGTIGDPKUUGPGTHQNIVGKP#DUEJPKVV(GJNGT8GTYGKUSWGNNGMQPPVGPKEJVIGHWPFGP
YGTFGPCD5(GJNGT6GZVOCTMGPKEJVFGHKPKGTV9¼JTGPFFGT7PVGTUEJKGF\YKUEJGPFGP
)GUEJNGEJVGTP UKEJ DGK FGT GTUVGP 'TJGDWPI PQEJ TGEJV IGTKPI \GKIV 
KPUDGUQPFGTG CWH
$GTGKVUEJCHVUGDGPGUKPFFKG#WUICPIUYGTVGUGJTPCJGDGKGKPCPFGTY¼EJUVGTDGTGKVUDKU\WT
2QUVWPVGTUWEJWPI WO GKP 8KGNHCEJGP CP WPF DNGKDV KO 8GTNCWH FGT P¼EJUVGP CEJV9QEJGP




XKGNOGJT GKPG IGUEJNGEJVUURG\KHKUEJ FGHK\KVQTKGPVKGTVG #WUTKEJVWPI XQP
2T¼XGPVKQPURTQITCOOGP œ/¼FEJGP UQNNVGP CNUQ FC\W GTOWVKIVYGTFGP KJTG4GEJVG CWEJ KP
-QPHNKMVUKVWCVKQPGP \W DGJCWRVGP WPF FKG 5V¼TMG FGU CPFGTGP \W UGJGP Y¼JTGPF ,WPIGP
XGTUV¼TMV NGTPGP UQNNVGP DGK UKEJ UGNDUV WPF DGK CPFGTGP 8GTNGV\WPIGP -T¼PMWPIGP WPF
5EJY¼EJGP \W UGJGP WPF H×TUQTINKEJ \W JCPFGNPő 
5EJÑP  5  +P FKGUGO 5KPPG
QHHGPDCTV CWEJ FGT JKGT IGOGUUGPG 'HHGMV GJGT GKPG 8GTUV¼TMWPI FGT QJPGJKP XQTJCPFGPGP
)GUEJNGEJVUTQNNGPUVGTGQV[RG UVCVV GKPG (ÑTFGTWPI FGT YGPKIGT URG\KHKUEJGP 8GTJCNVGPU WPF
+PVGTRTGVCVKQPUUEJGOCVC\WTGRT¼UGPVKGTGP
<WFGTPGICVKXGP'PVYKEMNWPIFGT,WPIGPKPFGTXQTIGPQOOGPGP7PVGTUWEJWPIMQOOVFCUU
FKG +PVGPUKV¼V DGKFGT 6TGPFU UGJT WPVGTUEJKGFNKEJ CWUH¼NNV 9CU DGK FGP /¼FEJGP CP






GKPGP UGJT IGTKPIGP RQUKVKXGP 'HHGMV FGU 2TQLGMVGU GTMGPPGP FKG ,WIGPF JKPIGIGP GKPGP
FGWVNKEJGP PGICVKXGP 'HHGMV YCU LGFQEJ H×T GKPGP UKIPKHKMCPVGP +PVGTCMVKQPUGHHGMV XQP <GKV
WPF)GUEJNGEJVCWUTGKEJV
6TQV\ FGT )GUCOVGPVYKEMNWPI YKTF IGTCFG DGK $GVTCEJVWPI FGT 'TIGDPKUUG FGT GTUVGP
'TJGDWPIUYGNNG GKPGU FGWVNKEJ #WEJ 5EJ×NGTKPPGP ×DGP )GYCNV CWU YGPPINGKEJ UKEJ FKG




DGKO #WUH×NNGP FGT (TCIGDÑIGP PKGFGTUEJNCIGP (×T FCU 6GUVKPUVTWOGPV UKPF FKG
WPVGTUEJKGFNKEJGP )GUEJNGEJVUPQTOGP LGFQEJ GPVURTGEJGPF DGPCPPV WPF GPVURTGEJGP FGP
'TIGDPKUUGP 
XIN .WMGUEJ  5  WPF URKGNGP \WFGO H×T FKG $GYGTVWPI FGT 'HHGMVG
KPHQNIG FGT 2TQLGMVVGKNPCJOG MGKPG 4QNNG &C UKEJ FGT 'KPHNWUU FGT IGUEJNGEJVUURG\KHKUEJGP
1HHGPJGKV KP$G\WI CWH)GYCNV WPF#IITGUUKQP CWH CNNG FTGK 6GUVFWTEJN¼WHG INGKEJGTOC²GP






FKG #WUYGKVWPI FGU )GYCNVDGITKHHU CWEJ FC\W H×JTGP FCUU GKPG \WPGJOGPFG #P\CJN FGT
$GKURKGNUKVWCVKQPGPCNU)GYCNVKPVGTRTGVKGTVWPFKP(QNIGFGUUGPCWHFGPCPIGIGDGPGP5MCNGP
DGK FGP UR¼VGTGP &WTEJN¼WHGP PGICVKXGT DGYGTVGV YKTF 8QTCWUIGUGV\V GKP 6GKN FGT
DGUEJTKGDGPGP5KVWCVKQPGPYWTFGDGKOGTUVGP6GUVFWTEJNCWHPKEJVCNU)GYCNVKPVGTRTGVKGTVWPF
FCJGT GJGT DGH×TYQTVGPF DGCPVYQTVGV &GT WOIGMGJTVG 'HHGMV MÑPPVG DGK FGP O¼PPNKEJGP
8GTUWEJURGTUQPGP GKPIGVTGVGP UGKP 5QNNVG JKGT FWTEJ QDGP IGPCPPVG 'HHGMVG FGT KPFKTGMVGP
8GTUV¼TMWPI GKPG $GH×TYQTVWPI XQP )GYCNV CNU O¼PPNKEJ QFGT ŐUVCTMFQOKPCPVŎ DGYGTVGV
YGTFGP MÑPPVG FKGU KP -QODKPCVKQP OKV FGT $GITKHHUGTYGKVGTWPI \W GKPGO FGWVNKEJ
CDYGKEJGPFGP #PVYQTVXGTJCNVGP KO #PUEJNWUU CP FCU 2TQLGMV H×JTGP WPF UQOKV FCU UVCTMG
#PUVGKIGPFGT/KVVGNYGTVGGTMN¼TGP
&KG VTQV\ FGT ¼W²GTUV UKIPKHKMCPVGP 'TIGDPKUUG KPUIGUCOV GJGT IGTKPIGTGP &KHHGTGP\GP CWH
8GTJCNVGPUGDGPG MÑPPVGP FCTCWH \WT×EM\WH×JTGP UGKP FCUU JKGT VCVU¼EJNKEJ GTHQNIVGU




5KVWCVKQPGP9¼JTGPF FCU \YGKVIGPCPPVG UKEJ KP#DJ¼PIKIMGKV FGT 
GTNGTPVGP +PVGTRTGVCVKQP
FGU)GUEJGJGPUDGTGKVU KPMWT\GT<GKV UVCTMXGT¼PFGTPMCPPWPF×DGTFKGUXQPFGT CMVWGNNGP
5VKOOWPIUNCIG DGGKPHNWUUV YKTF MCPP FCU T×EMYKTMGPF CDIGHTCIVG 8GTJCNVGP UKEJ DGKO
2QUVVGUV JÑEJUVGPU CWHITWPF FGT $GITKHHUGTYGKVGTWPI XGT¼PFGTP WPF UQOKV GTUV DGK FGT
-CVCOPGUGGTJGDWPIGKPGVCVU¼EJNKEJGKPIGVTGVGPG8GT¼PFGTWPIDGNGIGP
'KPGYGKVGTG7TUCEJGFGTWPVGTUEJKGFNKEJGP'TIGDPKUUGMÑPPVGKPFGPIGUEJNGEJVUURG\KHKUEJGP
4QNNGPOWUVGTP NKGIGP FKG CWEJ FCU/QFGNNNGTPGP DGGKPHNWUUGP <WO GKPGP QTKGPVKGTGP UKEJ
DGKFG )GUEJNGEJVGT KP FGT 4GIGN GJGT CP INGKEJIGUEJNGEJVNKEJGP 8QTDKNFGTP 
#WUYCJN FGT
/QFGNNGWPF\WOCPFGTGPMÑPPVGPRQUKVKXGYKGCWEJPGICVKXG8GTUV¼TMWPIGPCWHIG¼W²GTVG
)GYCNVJCPFNWPIGP WPVGTUEJKGFNKEJ CWUHCNNGP 
8GTUV¼TMGTGHHGMVG &CDGK TGCIKGTGP PKEJV PWT
FKGINGKEJIGUEJNGEJVNKEJGP)TWRRGPQHVOCNUWPVGTUEJKGFNKEJCWHFKGUGNDGP8GTJCNVGPUYGKUGP
UQPFGTP CWEJ FKG 8GTVTGVGT FGU LGYGKNU CPFGTGP )GUEJNGEJVU LG PCEJFGO XQP YGNEJGO
)GUEJNGEJVFKGUG CWUIG×DVD\YDGUEJTKGDGPYGTFGP$GTKEJVGVGKP/¼FEJGPFCXQPYKG UKG
KJTG-NCUUGPMCOGTCFKP XQO5VWJN IGUVQ²GP JCV GTPVGV UKG FCOKVYQOÑINKEJOGJT PGICVKXG
4×EMOGNFWPIGP CNU GKP ,WPIG FGT INGKEJGU DGTKEJVGV&GT .GTPGHHGMV MÑPPVG KO'ZVTGOHCNN





FKGUDG\×INKEJ IGUEJWNVG /QFGTCVQTGP WPF .GJTGT WPVGTNKGIGP PKEJV UGNVGP FGP UWDVKNGP
'KPHN×UUGPGTNGTPVGT4QNNGPOWUVGT
&C .GTPGP WOUQ UEJPGNNGT IGJV LG DGUUGT UKEJ FCU PGW GTYQTDGPG 9KUUGP D\Y FKG PGW
GTYQTDGPG(¼JKIMGKVKPDGTGKVUXQTJCPFGPGP5VTWMVWTGPGKPH×IVYCTXQTCDFCXQPCWU\WIGJGP
FCUU/¼FEJGPFGPGPKOCNNIGOGKPGPGKPDGUUGTGU'KPH×JNWPIUXGTOÑIGP\WIGUEJTKGDGPYKTF
OGJT XQP FGP KO 2TQLGMV DGJCPFGNVGP 2GTURGMVKXGP CWHPGJOGP WPF XGTCTDGKVGP CNU ,WPIGP
WPF UKG GPVURTGEJGPF GKPGP UV¼TMGTGP <WYCEJU FGT 'ORCVJKGYGTVG XGT\GKEJPGP MÑPPGP
#NNGTFKPIU YCTGP FKG IGUEJNGEJVUDGFKPIVGP 7PVGTUEJKGFG DGK FGP +PFGZYGTVGP FGT
WPVGTUWEJVGP 5VKEJRTQDGP KPUIGUCOV IGTKPIGT CNU GTYCTVGV <YCT GTTGKEJVGP FKG YGKDNKEJGP
6GKNPGJOGT OKPKOCN JÑJGTG #WUICPIUYGTVG CNU FKG O¼PPNKEJGP CDGT KP $G\WI CWH FKG
'PVYKEMNWPI HCPF UKEJ DGK DGKFGP )TWRRGP CDUEJNKG²GPF GKP IGUWPMGPGT 9GTV XQT &KG
&KOGPUKQP'ORCVJKGGTDTCEJVGYKGQDGPCPIGH×JTVCNUGKP\KIGFGTXKGT&KOGPUKQPGPMGKPG
UKIPKHKMCPVGP'TIGDPKUUG
9GPPINGKEJ FKG /¼FEJGP UKEJ KO FKTGMVGP #PUEJNWUU CP FCU 2TQLGMV \WP¼EJUV GKP YGPKI





$GK FGP ,WPIGP HCPF UQICT GKPG UVGVKIG 8GTUEJNGEJVGTWPI FGT 'ORCVJKGYGTVG UVCVV &CU
$GVTCEJVGP XGTUEJKGFGPGT 
IGYCNVJCNVKIGT 5KVWCVKQPGP WPVGT WPVGTUEJKGFNKEJGP $NKEMYKPMGNP
MQPPVG UQOKV PKEJV FC\W DGKVTCIGP FCUU UKEJ GKP <WYCEJU CP 'ORCVJKG WPVGT FGP
VGKNPGJOGPFGP5EJ×NGTKPPGPWPF5EJ×NGTPOGUUGP NKG² UQPFGTP H×JTVG GJGT \WO)GIGPVGKN
GKPGO#DDCWXQP'ORCVJKG&CFGTDGUEJTKGDGPGIGUEJNGEJVUURG\KHKUEJFKHHGTKGTGPFG'HHGMV
CWHFKG'ORCVJKGLGFQEJPKEJVUKIPKHKMCPVKUVWPFUQOKVGKPG+PVGTRTGVCVKQPFGT#DYGKEJWPIGP
CPJCPF OÑINKEJGT 'TMN¼TWPIUCPU¼V\G ¼W²GTUV URGMWNCVKX Y¼TG UQNN JKGTCWH PKEJV YGKVGT
GKPIGICPIGPYGTFGP




/¼FEJGP GTJKGNVGPDGTGKVU XQTFGT2TQLGMVVGKNPCJOGJÑJGTG9GTVG H×TRTQUQ\KCNGU8GTJCNVGP
CNU FKG ,WPIGP WPF UVGKIGTVGP KJTG 9GTVG UVGVKI YGKVGT Y¼JTGPF FKG ,WPIGP VTQV\ FGU
IGTKPIGTGP #WUICPIUPKXGCWU MQPUVCPV UKPMGPFG 'TIGDPKUUG GTDTCEJVGP &KG PQEJ IGTKPIG
&KHHGTGP\ KO #PHCPIUPKXGCW FGT )GUEJNGEJVUITWRRGP GTYGKVGTVG UKEJ UQOKV DKU \WT
-CVCOPGUGGTJGDWPIWOOGJTCNUFCU(×PHHCEJG
.GTPVJGQTGVKUEJ MÑPPVG FCU JÑJGTG 'PICIGOGPV XQP/¼FEJGP KP MQQRGTCVKXGP 5RKGNHQTOGP
FC\W H×JTGP 
5EJPGKFGT*CUUGNJQTP  5  FCUU UKG UKEJ DGUUGT KP HTGOFKPKVKKGTVG
4QNNGPURKGNG GKPH×JNGP WPF UQOKV CWEJ OGJT FCXQP RTQHKVKGTGP MÑPPGP 'KPG OÑINKEJG
7TUCEJG FGT UVCTM XQPGKPCPFGT CDYGKEJGPFGP 'TIGDPKUUG MÑPPVG FCTKP NKGIGP FCUU FKG
'PVYKEMNWPIDGKIGUEJNGEJVUJQOQIGPGP)TWRRGPGJGT¼JPNKEJXGTN¼WHVWPFUQOKVCWEJGZVGTP
JGTDGKIGH×JTVG 'KPHN×UUG KPPGTJCND FGT )GUEJNGEJVGTITWRRGP VGPFGP\KGNN GJGT
×DGTGKPUVKOOGPFG 9KTMWPIGP JGTXQTTWHGP <YKUEJGP FGP )TWRRGP WPVGTUEJKGFNKEJGP
)GUEJNGEJVUUEJGKPGPFKG9KTMWPIGPGPVURTGEJGPFOGJTCWUGKPCPFGT\WYGKEJGPCNUKPPGTJCND





+P $G\WI CWH FCU WPVGTUEJKGFNKEJG #WUICPIUPKXGCW FGT IGUEJNGEJVUJQOQIGPGP )TWRRGP
MÑPPVGFCU6GUVKPUVTWOGPVUQOKVGKPTGNGXCPVGT'KPHNWUUHCMVQTUGKPFQEJFKG#WUICPIUYGTVG





CWH FKG YGKDNKEJGP WPF O¼PPNKEJGP 5EJ×NGT &KG MQPXGTIGPVG 'PVYKEMNWPI FGT 9GTVG
KPPGTJCND FGT IGUEJNGEJVUJQOQIGPGP )TWRRGP WPF FKG CWUGKPCPFGTYGKEJGPFG 'PVYKEMNWPI
\YKUEJGP,WPIGPWPF/¼FEJGP
¯DGTUQ\KCNKUCVKQPUURG\KHKUEJWPVGTUEJKGFNKEJG'KPHNWUUOÑINKEJMGKVGPJKPCWUMÑPPVGCWEJFKG
#WURT¼IWPI FGU /GTMOCNU 'ORCVJKG XKGNHCEJ CPIGH×JTVGU /QVKX RTQUQ\KCNGT *CPFNWPIGP
FGP7PVGTUEJKGF\YKUEJGPO¼PPNKEJGPWPFYGKDNKEJGP6GKNPGJOGTPCWHFGPCPFGTGP'DGPGP
DGGKPHNWUUVJCDGP'KPGPIFCOKVXGTMP×RHVGT#URGMVKUVFKG+PVGTRTGVCVKQPFGT5KVWCVKQPGPKP
FGPGP *KNHG IGNGKUVGV YGTFGP MCPP D\Y KP FGPGP GU \WT )GYCNV MQOOV +PYKGHGTP FKG
'PVYKEMNWPI FGT WPVGTUWEJVGP &KOGPUKQPGP XQT WPF PCEJ FGT 2TQLGMVVGKNPCJOG
\WUCOOGPJ¼PIVYKTFKOHQNIGPFGP#DUEJPKVVGTÑTVGTV
 <WUCOOGPJ¼PIGFGT&KOGPUKQPGPKO8QTJGT0CEJJGT8GTINGKEJ
¯DGT FKG DKUNCPI IGPCPPVGP 'KPHNWUUHCMVQTGP JKPCWU UKPF FKG 'PVYKEMNWPIUXGTN¼WHG FGT
WPVGTUWEJVGP &KOGPUKQPGP CWEJ FWTEJ FGTGP YGEJUGNUGKVKIG #DJ¼PIKIMGKVGP WPF
<WUCOOGPJ¼PIG DGGKPHNWUUV&KG$GTGEJPWPI WPF#PCN[UG FGT 2GCTUQPUEJGP-QGHHK\KGPVGP
XGTKHK\KGTV PKEJV PWT FKG 4GNKCDKNKV¼V FGT 'TJGDWPIGP UGNDUV UQPFGTP \GKIV CWEJ FWTEJYGI
UKIPKHKMCPVG -QTTGNCVKQP WPVGTUEJKGFNKEJGT #WURT¼IWPIGP \YKUEJGP FGP WPVGTUWEJVGP
&KOGPUKQPGPCWHFGTGP'HHGMVUV¼TMGDKU\WO-CVCOPGUGVGUV\WPKOOV
$GUV¼VKIV JCDGP UKEJ UQOKV UQYQJN FKG CPIGPQOOGPGP RQUKVKXGP <WUCOOGPJ¼PIG XQP
#IITGUUKQPUDGTGKVUEJCHV WPF )GYCNVJ¼WHKIMGKV UQYKG XQP 'ORCVJKG WPF RTQUQ\KCNGO
8GTJCNVGP CNU CWEJ FKG PGICVKXGP -QTTGNCVKQPGP XQP #IITGUUKQPUDGTGKVUEJCHV WPF 'ORCVJKG
UQYKG )GYCNVJ¼WHKIMGKV WPF RTQUQ\KCNGO 8GTJCNVGP $GKFG 4KEJVWPIGP DGTIGP
WPVGTUEJKGFNKEJG/ÑINKEJMGKVGPWPF5VTCVGIKGPFGT)GYCNVRT¼XGPVKQPWPFUQNNGPKO(QNIGPFGP
KPVGTRTGVKGTVWPFFKUMWVKGTVYGTFGP
'KP GPIGT<WUCOOGPJCPI \YKUEJGP#IITGUUKQPUNGIKVKOCVKQPWPFFGT#WU×DWPI XQP)GYCNV
NKGIVPCJG6TQV\FKGUGTCWUIGOCEJVGP8GTDWPFGPJGKVYCTGUKO4CJOGPFGTXQTIGPQOOGPGP
'XCNWCVKQP XQP GPVUEJGKFGPFGT $GFGWVWPI \YKUEJGP8GTJCNVGPU WPF $GTGKVUEJCHVUGDGPG \W
WPVGTUEJGKFGP &GPP CPFGTU CNU DGK KPVGTXGPKGTGPFGP /C²PCJOGP OWUU KO $GTGKEJ FGT
2T¼XGPVKQPFCU#WIGPOGTMKPUDGUQPFGTGCWHUQNEJG(CMVQTGPIGNGIVYGTFGPFKG\WM×PHVKIGU






&GP#PPCJOGP GPVURTGEJGPF \GKIVG UKEJ DGK FGT WPVGTUWEJVGP 5VKEJRTQDG GKPOKVVNGTGT DKU
UVCTMGT ¼W²GTUV UKIPKHKMCPV RQUKVKXGT <WUCOOGPJCPI \YKUEJGP #IITGUUKQPUDGTGKVUEJCHV WPF
)GYCNVJ¼WHKIMGKV &KG *[RQVJGUG MQPPVG UQOKV XGTKHK\KGTV YGTFGP #WHUEJNWUU ×DGT FKG
9KTMWPIGP FGU 2TQLGMVGU GTOÑINKEJGP LGFQEJ XKGNOGJT FKG 'PVYKEMNWPIGP FGT
<WUCOOGPJCPIUUV¼TMG Y¼JTGPF FGU 7PVGTUWEJWPIU\GKVTCWOU UQYKG FKG FGUMTKRVKXGP
*¼WHKIMGKVUXGTVGKNWPIGPFGTXKGTOÑINKEJGP'PVYKEMNWPIUMQODKPCVKQPGP8QTCDUGKCPFKGUGT
5VGNNG CWEJ H×T FKG HQNIGPFGP #DU¼V\G CPIGOGTMV FCUU FCU 5EJNWUUHQNIGTP XQP
-CWUCN\WUCOOGPJ¼PIGP CWU -QTTGNCVKQPUMQGHHK\KGPVGP WP\WN¼UUKI KUV &GPPQEJ KUV GU
PQVYGPFKI#PPCJOGP×DGTOÑINKEJG*KPVGTIT×PFGFGU<WUCOOGPJCPIU\WVTGHHGPFKGGUKP
YGKVGTGP 7PVGTUWEJWPIGP \W XGTKHK\KGTGP IKNV UQHGTP FCU 2TQLGMV KP UGKPGT CMVWGNNGP (QTO
HQTVIGH×JTVYKTF
&KG 'PVYKEMNWPI FGT -QTTGNCVKQPUMQGHHK\KGPVGP XQP )GYCNVJ¼WHKIMGKV WPF
#IITGUUKQPUNGIKVKOCVKQP \GKIVG KP FGT 2QUVGTJGDWPI GKP MWT\GU #DUKPMGP FGU 2GCTUQPUEJGP
9GTVGU YCU CWH GKPG WPVGTUEJKGFNKEJ XGTNCWHGPFG 'PVYKEMNWPI FGT DGKFGP
/GTMOCNUCWURT¼IWPIGP Y¼JTGPF FGT 2TQLGMVRJCUG XGTYGKUV #WEJ JKGT KUV \WP¼EJUV GKP
<WUCOOGPJCPI OKV FGT TGVTQURGMVKXGP #DHTCIGVGEJPKM KO $GTGKEJ FGT )GYCNVJCPFNWPIGP
FGPMDCT 'KP $NKEM CWH FKG 'TIGDPKUUG FGT/KVVGNYGTVUGPVYKEMNWPIGP \GKIV CNNGTFKPIU FCUU
IGTCFG FKGUG \WO 2QUV<GKVRWPMV KPUIGUCOV UV¼TMGT CPUVGKIGP +PUQHGTP MÑPPVG FKG 7TUCEJG
GTPGWV KP FGT 'PVYKEMNWPI FGU )GYCNVDGITKHHU IGUWEJV YGTFGP FGT UKEJ KO )GIGPUCV\ \W
\WT×EMNKGIGPFGO8GTJCNVGPKPPGTJCNDGKPGU6CIGU¼PFGTPMCPP
+PVGTGUUCPV KUV FCT×DGT JKPCWU FKG 'PVYKEMNWPI FGU -QTTGNCVKQPUMQGHHK\KGPVGP DKU \WO
-CVCOPGUG\GKVRWPMV&KGUGTUEJNKG²VFGWVNKEJJÑJGTCDCNUFKTGMVXQTWPFPCEJFGT6GKNPCJOG
CO2TQLGMV&GT<WUCOOGPJCPIKPVGPUKXKGTVUKEJUQOKVKPPGTJCNDXQPCEJV9QEJGPPCEJFGT
&WTEJH×JTWPI &GT QDGP DGIQPPGPGP #TIWOGPVCVKQPUNKPKG HQNIGPF MÑPPVG JKGT FCU PGWG
$GITKHHUXGTUV¼PFPKU UQYKG FKG OGJTHCEJG #WUGKPCPFGTUGV\WPI OKV FGP +PJCNVGP FGU
6GUVKPUVTWOGPVU \W GKPGT XGT¼PFGTVGP $GYGTVWPI UQ\KCNGT 5KVWCVKQPGP H×JTGP WPF UQOKV
NGV\VNKEJ\WGKPGOYCEJUGPFGP<WUCOOGPJCPIFGT2CTCOGVGT&KGUKUVKPUDGUQPFGTGFCPPFGT
(CNN YGPP FGT )GYCNVDGITKHH UKEJ OGJT FGO 8GTUV¼PFPKU GTYCEJUGPGT 2GTUQPGP CPP¼JGTV

YGKVGT )GYCNVDGITKHH *KGTKP MCPP YKG QDGP DGTGKVU GTÑTVGTV PGDGP FGP QPVQIGPGVKUEJGP
'KPHN×UUGP 
WC RWDGTV¼VUDGFKPIVG &KUVKPMVKQPUOGEJCPKUOGP WPF YGKVGTG JGOOGPFG
'KPHN×UUG UQYKG FGP YGKVGTGP NGTPVJGQTGVKUEJGP 'KPHN×UUGP 
WC MQIPKVKXGU .GTPGP WPF
/QFGNNNGTPGPFWTEJFCU2TQLGMVCWEJGKPG'TMN¼TWPI H×TFKG KPUIGUCOVCPUVGKIGPFGP9GTVG




FGPLGPKIGP 2TQLGMVVGKNPGJOGTP \WUCOOGP FKG UQYQJN DGK FGT #WURT¼IWPI FGT
#IITGUUKQPUDGTGKVUEJCHV CNU CWEJ FGT )GYCNVJ¼WHKIMGKV UVGKIGPFG 9GTVG 
 CWHYGKUGP
Y¼JTGPFPWTUKEJKPDGKFGP&KOGPUKQPGPXGTDGUUGTPMQPPVGP
$GK FGT-QTTGNCVKQP FGT/GTMOCNG 'ORCVJKG WPF RTQUQ\KCNGU 8GTJCNVGP JCPFGNV GU UKEJ KO
)GIGPUCV\ \W FGO UQGDGP DGUEJTKGDGPGP <WUCOOGPJCPI PKEJV WO FKG $GTGKVUEJCHVU WPF
8GTJCNVGPUGDGPG GKPGU 2J¼PQOGPU UQPFGTP WO \YGK UGRCTCV \W XGTUVGJGPFG &KOGPUKQPGP
FGPGPGKPOQVKXCVKQPCNGT<WUCOOGPJCPI\WITWPFGNKGIV&KGUGT7PVGTUEJKGFYKTFDGTGKVUDGK
FGT $GVTCEJVWPI FGT -QTTGNCVKQPUMQGHHK\KGPVGP FGWVNKEJ 8QT FGT 2TQLGMVVGKNPCJOG DGUVGJV
NGFKINKEJGKPUEJYCEJGTYGPPCWEJUKIPKHKMCPVRQUKVKXGT<WUCOOGPJCPI
8QT FGT +PVGTRTGVCVKQP FGT -QTTGNCVKQPUGPVYKEMNWPIGP UQNN PQEJ CWH GKPG YGKVGTG OÑINKEJG
7TUCEJG FGU KPUIGUCOV GJGT PKGFTKIGP -QGHHK\KGPVGP JKPIGYKGUGP YGTFGP 5Q MÑPPVG FKG
7PVGTUEJGKFWPIXQP2GTURGMVKX×DGTPCJOGWPF'ORCVJKGGKPCWUUEJNCIIGDGPFGT(CMVQTUGKP
&CU MQTTGMVG 'TMGPPGP WPF $GPGPPGP GKPGT (TGOFRGTURGMVKXG CWH TGKP MQIPKVKXGT $CUKU
YGNEJGU XQO ('2## CDIGHTCIVYKTF KUV \YGKHGNNQU CNU GKP UEJY¼EJGTGU/QVKX RTQUQ\KCNGT
*CPFNWPIGP\WGTCEJVGPCNUFKG$GVTQHHGPJGKVFKG(TKGFGNOGKGT
5CNUURQPVCPG
GOQVKQPCNG 4GCMVKQP H×T GKPGP GPVUEJGKFGPFGP #URGMV FGT $GTGKVUVGNNWPI XQP 'PGTIKG WPF
4GUUQWTEGPUQYKGFGT#WHOGTMUCOMGKVUNGPMWPICWHGKPGDGVTQHHGPG2GTUQPJ¼NV'OQVKQPCNG
$GVTQHHGPJGKV MCPP LGFQEJ QJPG FGP 'KPUCV\ DKNFIGDGPFGT 8GTHCJTGP PWT ¼W²GTUV UEJYKGTKI
GTHCUUV YGTFGP MCPP &CJGT KUV GU WOUQ YKEJVKIGT FGP JKGT WPVGTUWEJVGP <WUCOOGPJCPI
GPVURTGEJGPF\WURG\KHK\KGTGP
$GTGKVUDGKO2QUVVGUVWPFPQEJCWUIGRT¼IVGTDGKFGT-CVCOPGUGGTJGDWPIMQPPVGKO#PUEJNWUU
CP FGP UEJYCEJGP <WUCOOGPJCPI XQT FGT &WTEJH×JTWPI FGT /C²PCJOG GKP #PUVKGI FGT
-QTTGNCVKQPUMQGHHK\KGPVGPCWHGKPGOKVVNGTG5V¼TMGIGOGUUGPYGTFGP$GKFGGTDTCEJVGP\WFGO
¼W²GTUV UKIPKHKMCPVG 'TIGDPKUUG (×T FKG +PVGTRTGVCVKQP NKGIV UQOKV CWEJ JKGT FGT \GPVTCNG
)GUKEJVURWPMV KPFGTCPUVGKIGPFGP'PVYKEMNWPIFGT-QTTGNCVKQPUMQGHHK\KGPVGP'PVUEJGKFGPF
UKPF FCDGK FKG $GFKPIWPIGP FKGUGU UV¼TMGT YGTFGPFGP <WUCOOGPJCPIU 9KG FKG
/KVVGNYGTVUGPVYKEMNWPIGP DGTGKVU GTMGPPGP NCUUGP DGYGIV UKEJ GKP)TQ²VGKN FGT 5VKEJRTQDG
UQYQJN KO $GTGKEJ 'ORCVJKG CNU CWEJ KO GTHCUUVGP RTQUQ\KCNGP 8GTJCNVGP KP FKG PKEJV
GTY×PUEJVG4KEJVWPI$GKFGT6GKNPGJOGTUKPMGPDGKFG&KOGPUKQPGPPWTDGKMCPP
GKP #PUVKGI CWH DGKFGP 5MCNGP IGOGUUGP YGTFGP *KPVGTIT×PFG FKGUGT 'PVYKEMNWPIGP
MÑPPVGP YKG QDGP DGTGKVU FKUMWVKGTV WPVGT CPFGTGO KP FGT 8GTWPUKEJGTWPI FWTEJ PGW
IGYQPPGPG 2GTURGMVKXOÑINKEJMGKVGP UQYKG KP FGT &KUVKPMVKQP XQP FGT






UVCVVHKPFGPFGP $GITKHHUNGTPGPU UGJT PCJGNGIGP UEJNKG²V FKGU GKPG -QODKPCVKQP OKV FGP
CPIGH×JTVGP#TIWOGPVGPH×TFKG'PVYKEMNWPIUTKEJVWPIPKEJVCWU5QKUVGUFWTEJCWUFGPMDCT
FCUU GTUV FCU9KUUGP WO GKPG CDIGHTCIVG (¼JKIMGKV $GYGTVWPI QFGT 8GTJCNVGPUQRVKQP FKG
IG\KGNVG&KUVKPMVKQP D\Y GKPG QHHGPG4GHNGZKQPGTOÑINKEJV +PUDGUQPFGTG FGT GTUVG6GKN FGU
6GUVKPUVTWOGPVGU KP FGO 'ORCVJKG D\Y 2GTURGMVKX×DGTPCJOG IGHTCIV UKPF XGTNCPIV FGP
5EJ×NGTPGKPJQJGU/C²CP4GHNGZKQPUXGTOÑIGPCD0GDGPFGT6JGOCVKUKGTWPIXGTUEJKGFGPGT
2GTURGMVKXGP KO 8GTNCWH FGU 2TQLGMVGU VT¼IV FCJGT UKEJGT CWEJ FCU OGJTOCNKIG .GUGP FGT
XGTUEJKGFGP 2GTURGMVKXFCTUVGNNWPIGP FC\W DGK &GPMRTQ\GUUG ×DGT FKG /QVKXG WPF )GH×JNG
GKPGU)GIGP×DGTUCP\WTGIGP
6GKNPGJOGT FKG GJGT FC\W PGKIGP PGICVKXG /QVKXG \W WPVGTUVGNNGP QFGT OKV UQNEJGP KO
4CJOGPFGU2TQLGMVGUMQPHTQPVKGTVYWTFGPMÑPPVGPGPVURTGEJGPFCWEJDGKFGT(TCIGPCEJFGT
8GTJCNVGPUGDGPG PGICVKXG *KPVGTITWPFOQVKXG XGTOWVGP WPF UQOKV GJGT FKUVCP\KGTV QFGT
XGTYGKIGTPF CPVYQTVGP 6GKNPGJOGT FKG JKPIGIGP GJGT IGPGKIV UKPF RQUKVKXG /QVKXG
CP\WPGJOGPQFGTFKGUGXQTFGO*KPVGTITWPFFGTPGWGP'THCJTWPIGPOKVKPKJTG+PVGTRTGVCVKQP
GKPDG\KGJGP MÑPPVGP CPFGTGTUGKVU XGTUV¼TMV DGTGKV UGKP \W JGNHGP QFGT UQPUVKIG RTQUQ\KCNG
*CPFNWPIGP \WIWPUVGP CPFGTGT CWU\WH×JTGP &CU <WUCOOGPURKGN XQP 2TQLGMVKPJCNVGP WPF
2GTUÑPNKEJMGKVUXCTKCDNGP MÑPPVG UQOKV FGP <WUCOOGPJCPI \YKUEJGP FGP DGKFGP 8CTKCDNGP
XGTUV¼TMGPWPFNGV\VNKEJ\WO#PUVKGIFGT-QTTGNCVKQPUMQGHHK\KGPVGPH×JTGP
&KG -QTTGNCVKQP XQP 'ORCVJKG WPF #IITGUUKQPUDGTGKVUEJCHV \GKIV UKEJ YKG DGKO UQGDGP
URG\KHK\KGTVGP <WUCOOGPJCPI KPUIGUCOV CPUVGKIGPF YQDGK CNNG FTGK -QGHHK\KGPVGP UKEJ









CWH FCU #PHCPIUPKXGCW \W UKPMGP 9GPPINGKEJ FKG )GUCOVJÑJG FGT -QGHHK\KGPVGP UKEJ
QDGTJCND FGT 9GTVG DGYGIV FKG FKG 5V¼TMG FGU <WUCOOGPJCPIU \YKUEJGP 'ORCVJKG WPF






 5  DGUEJTKGDGPGP 6¼VGT1RHGT8GTJ¼NVPKUUG MQPUVCVKGTV DGFKPIV FKG
(¼JKIMGKV \WT 'ORCVJKG CNNGKP MGKPGUYGIU CWEJ FGTGP UV¼PFKIGP 'KPUCV\  CD 5 
8KGNOGJT XGTOGKFGP )GYCNVV¼VGT KP FGP OGKUVGP (¼NNGP OGJT QFGT YGPKIGT DGYWUUV FCU
'KPH×JNGP KP KJT1RHGT/GJT CNU FKG5KVWCVKQP FGU1RHGTU KUV KP FGT4GIGN FCU'TNGDGP FGU
6¼VGTU H×T FKG 6CV TGNGXCPV UGKGP GU )GH×JNG XQP 5V¼TMG &QOKPCP\ WPF #M\GRVCP\ DGK
)NGKEJIGUKPPVGPFCU#DYGPFGPGKPGTIGH×JNVGP$GFTQJWPIQFGTFKG'ZRTGUUKQPXQP9WVWPF
TIGTFKGUKEJKPFGT6CVCWUFT×EMGP
6TQV\ FGT 1RVKQP FGU Ő#WUUEJCNVGPUŎ GORCVJKUEJGT (¼JKIMGKVGP \GKIV FKG $GTGEJPWPI FGU
2GCTUQPUEJGP -QGHHK\KGPVGP GKPGP UKIPKHKMCPV PGICVKXGP <WUCOOGPJCPI \YKUEJGP FGT
.GIKVKOCVKQP CIITGUUKXGP8GTJCNVGPU WPF FGT (¼JKIMGKV \WT 'ORCVJKG&KGU GPVURTKEJV CWEJ







IGPGKIV UKPF GKPKIG CDIGHTCIVG 8GTJCNVGPUYGKUGP \W GPVNGIKVKOCVKUKGTGP WPF UQOKV GKP
XGTUV¼TMVGU8GTUV¼PFPKUH×TFCULGYGKNUDGUEJTKGDGPG)GIGP×DGTCWHDTKPIGP)NGKEJGUIKNVH×T
FGP WOIGMGJTVGP (CNN 'TUEJKGPGP FKG#TIWOGPVG H×T FCU#PYGPFGPXQP)GYCNV H×T GKPGP
6GKNPGJOGT DGUQPFGTU RNCWUKDGN YKTF GT KP INGKEJGO /C²G FGO LGYGKNKIGP )GIGP×DGT
8GTUV¼PFPKU H×T FGUUGP 5KVWCVKQP*CPFGNP GPV\KGJGP WPF GJGT FKG #PYGPFWPI XQP )GYCNV
DGH×TYQTVGP&KGUG#PPCJOGYKTFCWEJXQPFGPFGUMTKRVKXGP#PICDGPWPVGTOCWGTVFKGDGK
FGT5EJ×NGTGKPINGKEJ\GKVKIGU#PUVGKIGPFGU'ORCVJKG9GTVGUWPF#DUKPMGPFGU9GTVGU
H×T #IITGUUKQPUDGTGKVUEJCHV GTIGDGP $GKFG 2GTURGMVKXGP \WINGKEJ PCEJ\WXQNN\KGJGP WPF





GU KUV FCXQP CWU\WIGJGP FCUU PCEJ CEJV9QEJGP FKG9KGFGTGTMGPPWPI FGU &GUKIPU GKPG
MNGKPGTG4QNNGURKGNV+PFKGUGO(CNNGKUVGUFWTEJCWUXQTUVGNNDCTFCUUFKG6GKNPGJOGTYGPKIGT
<GKV H×T FCU 8GTUV¼PFPKU FGU GTY×PUEJVGP 8QTIGJGPU WPF FGT UVTWMVWTGNN INGKEJGP
#PVYQTVUEJGOCVC DGKFGT8GTUKQPGP FGU +PUVTWOGPVU KP#PURTWEJ PGJOGPOWUUVGP WPF UKEJ










KPUIGUCOVYGPKIGT QHHGP CNU FKGU KP$G\WI CWH FGP<WUCOOGPJCPIXQP$GTGKVUEJCHVU WPF
8GTJCNVGPUGDGPG FGT (CNN KUV 8KGNOGJT MÑPPVG GU JKGT UQICT \W DGKFUGKVKI OQVKXKGTVGP
-QODKPCVKQPGP MQOOGP 9KG QDGP DGTGKVU GTÑTVGTV NCUUGP UKEJ œ(QTOGP CDUKEJVNKEJGT
#IITGUUKQP KPUDGUQPFGTGUQNEJGFKGUQ\KCNOQVKXKGTVUKPFWPFUQIGUGJGPGKPGP'KPUCV\ H×T
CPFGTG 2GTUQPGP FCTUVGNNGP FWTEJCWU KO -QPVGZV RTQUQ\KCNGP 8GTJCNVGPU FKUMWVKGTGPő

-PQRH)CNNUEJ×V\  5  XIN #DUEJPKVV  CD 5  5EJ¼HGT FKUMWVKGTV FGP
<WUCOOGPJCPIFGTDGKFGP8GTJCNVGPUYGKUGPKO-QPVGZVXQP/QDDKPI









<WFGOWPVGTUEJGKFGP UKEJ2GTUQPGP ITWPFU¼V\NKEJ KP$G\WI CWH KJTG +ORWNUKXKV¼V UQYKG FKG
CNNIGOGKPG 0GKIWPI \WO #MVKQPKUOWU YCU FKG 0GKIWPI \W 
4G#MVKQPGP KP DGKFG
4KEJVWPIGP KPFKXKFWGNN XGTUV¼TMV D\Y UEJY¼EJV QJPG FCDGK GVYCU ×DGT FGTGP
2GTUÑPNKEJMGKVUUVTWMVWT QFGT KPFKXKFWGNNG /QVKXCVKQP CWU\WUCIGP #WH FKG &KUMWUUKQP
DG\×INKEJ UQ\KCN GTY×PUEJVGT #IITGUUKQPUHQTOGP 
\$ KO $GTGKEJ URQTVNKEJGT 9GVVM¼ORHG
QFGT\WT'TTGKEJWPIDGTWHNKEJGP'THQNIUUQNNCPFKGUGT5VGNNGPKEJVGKIGICPIGPYGTFGP
6TQV\ FGT VGKNYGKUG UEJYKGTKIGP 6TGPPWPI FGT DGKFGP WPVGTUWEJVGP 8GTJCNVGPUFKOGPUKQPGP
MQPPVG ×DGT CNNG FTGK 'TJGDWPIU\GKVRWPMVG JKPYGI GKPG ¼W²GTUV UKIPKHKMCPVG OKVVGNUVCTM
PGICVKXG-QTTGNCVKQPIGOGUUGPYGTFGP*QJG9GTVGKO$GTGKEJFGT)GYCNVJ¼WHKIMGKVIGJGP
UQOKV VGPFGP\KGNN OKV PKGFTKIGP 9GTVGP KO $GTGKEJ FGU RTQUQ\KCNGP 8GTJCNVGPU GKPJGT
CWUIGRT¼IVGU RTQUQ\KCNGU 8GTJCNVGP OKV GJGT IGTKPIH×IKIGP 'TIGDPKUUGP DGK FGT *¼WHKIMGKV
XQP)GYCNVCPYGPFWPIGP#PFKGUGT5VGNNG KUVFGT$G\WI\WFGPOQVKXCVKQPCNGP/GTMOCNGP









CMVWCNIGPGVKUEJ YKTF 'ORCVJKG GKP DGFGWVGPFGT 'KPHNWUU CWH FCU RTQUQ\KCNG 8GTJCNVGP





GTDTKPIGP FKG9GTVG H×T RTQUQ\KCNGU8GTJCNVGP LGFQEJ FKG PKGFTKIUVGP-QTTGNCVKQPGP \W FGP
×DTKIGP GTJQDGPGP /GTMOCNGP YCU FCU UGJT MQORNGZG <WUVCPFGMQOOGP RTQUQ\KCNGT
*CPFNWPIGP KP $G\WI CWH FGTGP /QVKXCVKQP UQYKG FGTGP 8QTCWUUGV\WPIGP WPF
*KPFGTWPIUIT×PFG DGUV¼VKIV 5Q NCUUGP UKEJ UQYQJN FKG )GYCNVJ¼WHKIMGKV CNU CWEJ FKG
'ORCVJKGCNU2T¼FKMVQTGPCPH×JTGPLGFQEJXGTOÑIGPUKGGKPGPPWTXGTJ¼NVPKUO¼²KIIGTKPIGP
2TQ\GPVUCV\ FGU RTQUQ\KCNGP *CPFGNU \W GTMN¼TGP 8KGNG YGKVGTG (CMVQTGP URKGNGP DGKO








YCEJUGPFGP 5VCDKNKV¼V CIITGUUKXGT8GTJCNVGPUYGKUGP 
XIN \$ 'UUCW%QPTCFV  DGTWJV
GKP PQEJ KO 9CEJUVWO DGHKPFNKEJGT <WUCOOGPJCPI CPIGPQOOGP YGTFGP )NGKEJGU
WPVGTUV×V\GP CWEJ DKPFWPIUVJGQTGVKUEJG (QTUEJWPIU\YGKIG FKG XC CWH FGT #PPCJOG GKPGT
GJGT UVCDKNGP 'PVYKEMNWPI KP 4KEJVWPI GKPGT RTQ QFGT CPVKUQ\KCNGP 2GTUÑPNKEJMGKV DGTWJGP
UQYKG UQ\KCNKUCVKQPUDGFKPIVG 6JGQTKGP FKG GDGPHCNNU GKPG CWHITWPF FGT MNCUUKUEJGP
5Q\KCNKUCVKQPUKPUVCP\GP UVCDKNGT YGTFGPFG 'PVYKEMNWPI DGKFGT 8GTJCNVGPUVGPFGP\GP
DGUEJTGKDGP
&C\WFKGUGPPGDGPFGT(COKNKGWPFFGP2GGTUPKEJV\WNGV\VCWEJ'T\KGJGTWPF.GJTGT\¼JNGP
UQNNVG FGTGP'KPHNWUU Ō CWEJ QFGT IGTCFG KO*KPDNKEM CWH FKG ×DGT FGP6CIGUXGTNCWH N¼PIGT
YGTFGPFG&CWGTFGT5EJWN\GKVŌPKEJVWPVGTUEJ¼V\VYGTFGP+PUIGUCOVMQPPVGJKGT\YCTYKG





JWPFGTVRTQ\GPVKIG 'KPHNWUU D\Y 8QTJGTUCIGOÑINKEJMGKV RTQ QFGT CPVKUQ\KCNGT
8GTJCNVGPUYGKUGP IGHWPFGP YGTFGP CNNGTFKPIU UV×V\GP FKG UKIPKHKMCPVGP
-QTTGNCVKQPUGTIGDPKUUG FKG #PPCJOG FCUU UKEJ FGT PGICVKXG <WUCOOGPJCPI \YKUEJGP
'ORCVJKGWPFRTQUQ\KCNGO8GTJCNVGPCWHFGTGKPGP5GKVGUQYKG#IITGUUKQPUNGIKVKOCVKQPWPF
)GYCNV CWH FGT CPFGTGP 5GKVG KPUIGUCOV KP GKPGT NCPIHTKUVKI YGKVIGJGPF
UKVWCVKQPU×DGTITGKHGPFGP9CJTUEJGKPNKEJMGKV PKGFGTUEJN¼IV GKPH×JNGPFWPF UQ\KCN MQORGVGPV
QFGTGJGTOKUUVTCWKUEJWPFCIITGUUKXCWHGKP)GIGP×DGT\WTGCIKGTGP
9GNEJG $GFGWVWPI FKGUGT <WUCOOGPJCPI PGDGP FGP \WXQT FKUMWVKGTVGP <WUCOOGPJ¼PIGP
WPF 'PVYKEMNWPIUDGFKPIWPIGP H×T FKG $GWTVGKNWPI FGU WPVGTUWEJVGP






¯DGTIGQTFPGVGU <KGN FKGUGT (QTUEJWPIUCTDGKV YCT GU KO 4CJOGP GKPGT KPVGPUKXGP
#WUGKPCPFGTUGV\WPI OKV FGT )GPGUG XQP )GYCNV CP 5EJWNGP WPF FCOKV GKPJGTIGJGPF FGT








MTKVKUEJG #WUGKPCPFGTUGV\WPI OKV FGO 5VWFKGPFGUKIP PQVYGPFKI WO FKGUG #TDGKV
CD\WUEJNKG²GP 5Q H×JTVG FGT 8GT\KEJV CWH GKPG -QPVTQNNITWRRG VTQV\ FGT GPVURTGEJGPF
SWCUKGZRGTKOGPVGNNCWUIGTKEJVGVGP8QTIGJGPUYGKUG\W*KPFGTPKUUGPDGKFGT+PVGTRTGVCVKQPFGT
'TIGDPKUUG 1PVQIGPGVKUEJG WPF CPFGTYGKVKIG 'KPHN×UUG OWUUVGP UVGVU CNU OÑINKEJG
WTU¼EJNKEJG(CMVQTGPKP$GVTCEJVIG\QIGPYGTFGP)NGKEJ\GKVKIYCTFKGDGUQPFGTG$GCEJVWPI
FGT 3WCNKV¼VUUVCPFCTFU XQP ITQ²GT $GFGWVWPI #WHITWPF FGU XKGN MTKVKUKGTVGP WPF J¼WHKI
YKTVUEJCHVNKEJQTKGPVKGTVGP%JCTCMVGTUXQP'XCNWCVKQPYWTFGPGDGPFGT UQTIH¼NVKIGP2NCPWPI
WPF &WTEJH×JTWPI FGU 7PVGTUWEJWPIUFGUKIPU GKP PQTOKGTVGU 7PVGTUWEJWPIUKPUVTWOGPV
JGTCPIG\QIGPYGNEJGUFKGPÑVKIG4GNKCDKNKV¼VWPF8CNKFKV¼VFGT'TIGDPKUUGUKEJGTVG
&KGWPVGTUWEJVG2T¼XGPVKQPUOC²PCJOG\GKEJPGV UKEJFWTEJMWT\HTKUVKIIGUGV\VG +ORWNUGCWU
N¼UUV UKEJ KO 8GTINGKEJ \W N¼PIGTHTKUVKI CPIGNGIVGP 2TQLGMVGP CWH )TWPF UGKPGT UKPIWN¼TGP
#PNCPIG UGJT NGKEJV KP FGP 5EJWNCNNVCI KPVGITKGTGP WPF UQNN FGPPQEJOÑINKEJUV NCPIHTKUVKIG
8GT¼PFGTWPIGPDGKFGPVGKNPGJOGPFGP5EJ×NGTPD\YFGOLGYGKNKIGP-NCUUGPIGH×IGCPTGIGP
9GPPINGKEJ FGP 5EJWNNGKVWPIGP WPF .GJTMT¼HVGP FWTEJCWU DGYWUUV KUV œYCU FCU KFGCNG
8GTJCNVGPnY¼TGGVYCCWHFGP'KP\GNHCNNGKP\WIGJGPFKHHGTGP\KGTVPCEJ7TUCEJGP\WUWEJGP
OKVFGP$GVTQHHGPGPNCPIG)GURT¼EJG\WH×JTGP&GT&TWEMFGT+PUVKVWVKQPFKG0QVYGPFKIMGKV
FGT &WTEJH×JTWPI UVÑTWPIUCTOGP 7PVGTTKEJVU KUV OGKUV UV¼TMGT WPF N¼UUV UKG \W MWT\HTKUVKI
YKTMUCOGPGHHGMVKXGP/C²PCJOGPITGKHGPő
(GPF5*GTXQTJGDWPIKO1TKIKPCN
&KG QJPG ITÑ²GTGP ÑMQPQOKUEJGP QFGT QTICPKUCVQTKUEJGP #WHYCPF GKPUGV\DCTG






GKPGP PCEJJCNVKIGP 2TQ\GUU FGT 5EJWNGPVYKEMNWPI KP )CPI \W UGV\GP KPFGO FKG
œVJGOCVKUKGTVGP 2TQDNGOG $G\KGJWPIGP WPF )GH×JNG OKV FGO CNNV¼INKEJGP
7PVGTTKEJVUIGUEJGJGPő 
5EJÑP  5 XGTMP×RHV YGTFGP 5EJ¼HGT H×JTV KP KJTGP
#DJCPFNWPIGP \WO 6JGOC /QDDKPI UQICT GKPG DGUQPFGTG )GHCJT FGTCTV MWT\HTKUVKI
CPIGNGIVGT2T¼XGPVKQPURTQLGMVGH×TFKG1RHGTCPFGPPœ'KPGO1RHGTFCURNÑV\NKEJCWHOWEMV
OWUU KP DGUQPFGTGT 9GKUG FGOQPUVTKGTV YGTFGP YGT YQ UVGJV &CU KORNK\KGTV FCUU OKV
UKPIWN¼TGP #MVKQPGP FCU 1RHGT \W UV¼TMGP UQYQJN 6¼VGTTGCMVKQPGP RTQXQ\KGTV CNU CWEJ
*QHHPWPIGP CWH 8GT¼PFGTWPI DGKO 1RHGT CF CDUWTFWO IGH×JTV YGTFGP MÑPPGPő 
5EJ¼HGT
5$GTMHCUUVFGP5VCPFFGT(QTUEJWPIHQNIGPFGTOC²GP\WUCOOGP
œ&KG $GJCPFNWPIUCPU¼V\G XQP FGPGP HGUVIGUVGNNV YWTFG FCUU UKG CO DGUVGP






GKPHCEJGP &WTEJH×JTDCTMGKV \WUCOOGP\WJ¼PIGP CNU OKV FGUUGP 
OCPIGNPFGT 0×V\NKEJMGKV
&KGVGKNPGJOGPFGP5EJ×NGTWPFFGTGP.GJTGTCNU+PKVKCVQTGPFGT2TQLGMVFWTEJH×JTWPIMÑPPGP
KP #PDGVTCEJV FGT 'TIGDPKUUG WPF OÑINKEJGT 0GDGPGHHGMVG CNNGTFKPIU GJGT MGKPG RQUKVKXGP
9KTMWPIGPXQPFGT2TQLGMVVGKNPCJOGGTYCTVGP
7O FGT $GYGTVWPI FGU 2TQLGMVGU IGTGEJV \W YGTFGP YWTFG FKG -QP\GPVTCVKQP PKEJV
CWUUEJNKG²NKEJCWHFKG'PVYKEMNWPIURG\KHKUEJGT'DGPGPFGT#IITGUUKQP
UTGIWNCVKQPIGTKEJVGV
5VCVVFGUUGP GTHQNIVG GKPG ©HHPWPI H×T YGKVGTG TGNGXCPVG /GTMOCNUCWURT¼IWPIGP 'ORCVJKG
WPF RTQUQ\KCNGU8GTJCNVGP +PYKGHGTP'ORCVJKG FKG'PVYKEMNWPI XQP RTQ WPF CPVKUQ\KCNGO
8GTJCNVGP D\Y FKG $GTGKVUEJCHV JKGT\W OQFGTKGTV WPF QD FKG (ÑTFGTWPI RTQUQ\KCNGP
8GTJCNVGPUINGKEJGTOC²GPFGT2T¼XGPVKQPIGYCNVJCNVKIGP8GTJCNVGPFKGPVYCTUQOKVPGDGPFGT
9KTMUCOMGKVUOGUUWPIFGU)GYCNVRT¼XGPVKQPURTQITCOOUGKPG\GPVTCNG(TCIGFKGKO4CJOGP
FGT XQTNKGIGPFGP #TDGKV CWUH×JTNKEJ FKUMWVKGTV YWTFG 8QT FKGUGO *KPVGTITWPF YWTFG FCU
5RCPPWPIUHGNF\YKUEJGP\YGKWPVGTUEJKGFNKEJGP2GTURGMVKXGPCWH)GYCNVRT¼XGPVKQPFGWVNKEJ
&GT(QMWUUKGTWPICWH UQ\KCNGU.GTPGPCWHFGTGKPGP5GKVGYGNEJGFGT)GYCNVRT¼XGPVKQPCNU





/C²PCJOGP FKG CWH GKPG (ÑTFGTWPI RQUKVKXGT 8GTJCNVGPUYGKUGP WPF +PVGTRTGVCVKQPUOWUVGT
CD\KGNGPWPFFKGUGFWTEJ$GUV¼VKIWPIWPFGPVURTGEJGPFG8QTDKNFGTOÑINKEJUV KPPGTJCNDFGU
5EJ×NGTXGTDWPFUUV¼TMGPUKPFOÑINKEJGTYGKUGWPVGTDGUVKOOVGP$GFKPIWPIGPDGUUGTIGGKIPGV
CNU FKG IG\KGNVG 6JGOCVKUKGTWPI XQP )GYCNV WPF #IITGUUKQP &KG Y¼JTGPF FGT 2WDGTV¼V
GKPUGV\GPFGP &KUVKPMVKQPUOGEJCPKUOGP WPF JQTOQPGNNGP 8GT¼PFGTWPIGP H×JTGP QJPG
KPVTKPUKUEJG/QVKXCVKQPFGT*GTCPYCEJUGPFGPCPUEJGKPGPFPWT CNN\W NGKEJV \WIGIGPVGKNKIGP
9KTMWPIGP &KG GORKTKUEJ TGEJV IWV IGUV×V\VG WPF CWEJ KO 4CJOGP FKGUGT 7PVGTUWEJWPI
DGUV¼VKIVG #PPCJOG GKPGU PGICVKXGP <WUCOOGPJCPIU XQP 'ORCVJKG WPF RTQUQ\KCNGO
8GTJCNVGP IGIGP×DGT#IITGUUKQPUDGTGKVUEJCHV WPF)GYCNVCWU×DWPI XGTNGKJGP FGT (QTFGTWPI
PCEJ GKPGT XGTUV¼TMVGP (ÑTFGTWPI XQP 'ORCVJKG WPF RTQUQ\KCNGP (¼JKIMGKVGP PGDGP FGT
5CPMVKQPWPF2T¼XGPVKQPXQP)GYCNVDGUQPFGTGP0CEJFTWEM
&KG 'XCNWCVKQP FGU 2TQLGMVU GTDTCEJVG \YCT UKIPKHKMCPVG 8GT¼PFGTWPIGP CWH CNNGP XKGT
/GTMOCNUGDGPGP CNNGTFKPIU GPVURTCEJGP FKGUG PKEJV FGT CPIG\KGNVGP 9KTMWPI FGT
2TQLGMVVGKNPCJOG 5VCVVFGUUGP \GKIVGP FKG 'TIGDPKUUG DGKPCJG CWUUEJNKG²NKEJ WOIGMGJTVG
'PVYKEMNWPIUVTGPFU &KG PGICVKX MQPPQVKGTVGP &KOGPUKQPGP 
#IITGUUKQPUNGIKVKOCVKQP WPF
)GYCNVJ¼WHKIMGKV UVKGIGP KP (QNIG FGU 2TQLGMVGU CP Y¼JTGPF FKG UQ\KCN GTY×PUEJVGP
&KOGPUKQPGP 














'KPUCV\ KO 7PVGTTKEJV GORHQJNGP YGTFGP GKPG #PNGKVWPI \W URG\KHKUEJGP








DCUKGTV GVYC FCU QDGP DGUEJTKGDGPG Ő%JKNF &GXGNQROGPV 2TQLGEVŎ CWH GKPGO KPVGPUKXGP
.GJTGTVTCKPKPI&KG'XCNWCVKQPFGU2TQITCOOUDGUV¼VKIVGPKEJVPWT GKPGP#PUVKGI URQPVCPGT
RTQUQ\KCNGT 8GTJCNVGPUYGKUGP UQPFGTP FCT×DGT JKPCWU XGTDGUUGTVG -QPHNKMVNÑUGH¼JKIMGKVGP
IGTKPIGTGU2TQDNGOXGTJCNVGPWPFGKPGIGUVGKIGTVG5EJWNOQVKXCVKQP
XIN#DUEJPKVVCD5




&KG 'XCNWCVKQP FGU )GYCNVRT¼XGPVKQPURTQLGMVGU FGU /CPPJGKOGT 5VCFVLWIGPFCOVGU MQPPVG
NGFKINKEJ H×T FKG YGKDNKEJGP 6GKNPGJOGT RQUKVKXG 'HHGMVG CWH\GKIGP /KV #WUPCJOG FGT
'ORCVJKGYGTVG DGUV¼VKIVG UKEJ DGK CNNGP/GTMOCNGP GKP UKIPKHKMCPVGT +PVGTCMVKQPUGHHGMV XQP
<GKV WPF )GUEJNGEJV &KG 8KUWCNKUKGTWPI FGT /GTMOCNUCWURT¼IWPIGP ×DGT FKG FTGK
'TJGDWPIU\GKVRWPMVG \GKIVG GKP UEJGTGPCTVKIGU #WUGKPCPFGTYGKEJGP FGT -WTXGP DGKFGT
)GUEJNGEJVGTYCUFKG#PPCJOGGKPGURQNCTKUKGTGPFGP'HHGMVUPCJGNGIV9¼JTGPFFKG-WTXG
FGT,WPIGPKPCNNGPXKGT&KOGPUKQPGPWPGTY×PUEJVG'PVYKEMNWPIUVTGPFUQHHGPDCTVGGTICDGP
UKEJ DGK FGPYGKDNKEJGP6GKNPGJOGTP GTY×PUEJVG'PVYKEMNWPIGP(×T FKG/¼FEJGPYWTFGP
IGUWPMGPG #IITGUUKQPUNGIKVKOCVKQP WPF )GYCNVJ¼WHKIMGKV UQYKG IGUVKGIGPGU RTQUQ\KCNGU
8GTJCNVGP GTOKVVGNV YGPPINGKEJ PKEJV KP FGTUGNDGP +PVGPUKV¼V YKG DGK FGP IGIGPVGKNKIGP
'TIGDPKUUGPFGT,WPIGP#WEJDGKFGT'ORCVJKGGPVYKEMNWPIFGWVGVGUKEJPQEJDGKFGT\YGKVGP
'TJGDWPIUYGNNG GKPG XGTINGKEJDCTG 2QNCTKUKGTWPI CP MQPPVG UKEJ LGFQEJ PKEJV DKU \WT
-CVCOPGUGGTJGDWPI JCNVGP &KG INGKEJG /C²PCJOG GTDTCEJVG UQOKV IGUEJNGEJVUCDJ¼PIKI
IGIGPU¼V\NKEJG'TIGDPKUUG
'KPG TGKP RQUKVKXG $GWTVGKNWPI FGT 2TQLGMVYKTMWPI CWH /¼FEJGP Y×TFG CNNGTFKPIU \W MWT\
ITGKHGP 5EJNKG²NKEJ YKTF IGTCFG DGK /¼FEJGP FGTGP 5Q\KCNKUCVKQP KP FGT 4GIGN QJPGJKP
YGPKIGT \W 5V¼TMG WPF &WTEJUGV\WPIUXGTOÑIGP XGTCPNCUUV GKP \WU¼V\NKEJGT #DDCW FKGUGT






XGTUV¼TMV WPF FKG &KXGTIGP\ \YKUEJGP FGP )GUEJNGEJVGTP CWUIGYGKVGV 5EJÑP MTKVKUKGTV XQT












\W CDYGKEJGPFGP /GUUGTIGDPKUUGP DGK FGP ×DTKIGP &KOGPUKQPGP H×JTGP &KG FWTEJYGI
UKIPKHKMCPVGP 'TIGDPKUUG FGT <WUCOOGPJCPIUCPCN[UGP DGUV¼VKIGP FKG *[RQVJGUGP WPF
MÑPPVGPCWHITWPFKJTGTCPUVGKIGPFGP6TGPFU\WOGKPGPCWHGKPGPRQNCTKUKGTGPFGP'HHGMVFGU
)GYCNVRT¼XGPVKQPURTQLGMVGU \WT×EMIGH×JTVYGTFGP \WOCPFGTGP CDGT CWEJCWH GKP GTHQNIVGU

$GITKHHU.GTPGP FWTEJ FKG 2TQLGMVVGKNPCJOG +PUIGUCOV UV×V\GP FKG 'TIGDPKUUG UQOKV FKG
#PPCJOG FCUU UKEJ FGT PGICVKXG <WUCOOGPJCPI \YKUEJGP 'ORCVJKG WPF RTQUQ\KCNGO
8GTJCNVGP CWHFGT GKPGP5GKVG UQYKGFGT$GTGKVUEJCHV WPF#WU×DWPICIITGUUKXGP8GTJCNVGPU
CWH FGT CPFGTGP 5GKVG KP GKPGT YGKVIGJGPF UKVWCVKQPU×DGTITGKHGPFGP 9CJTUEJGKPNKEJMGKV
PKGFGTUEJN¼IVGORCVJKUEJWPFRTQUQ\KCNQFGTOKV#IITGUUKQPWPF)GYCNVCWHGKP)GIGP×DGT
\WTGCIKGTGPUKEJLGFQEJMGKPGUYGIUIGIGPUGKVKICWUUEJNKG²GP
+P #PDGVTCEJV FGT XGTUEJKGFGPGP#PCN[UGP WPF \WIGJÑTKIGP +PVGTRTGVCVKQPUCPU¼V\G H¼NNV FKG
CDUEJNKG²GPFG$GWTVGKNWPI FGT 2TQLGMVYKTMWPI TGEJV GKPFGWVKI CWU&CU WPVGTUWEJVG 2TQLGMV
XGTHGJNV UGKP <KGN GKPGT IGYCNVRT¼XGPVKXGP 9KTMWPI 9GFGT FKG $GTGKVUEJCHV PQEJ FKG
*¼WHKIMGKV XQP )GYCNV MQPPVGP IGOKPFGTV WPF GDGPUQ YGPKI MQPPVGP 'ORCVJKG QFGT
RTQUQ\KCNGU8GTJCNVGPGTHQNITGKEJIGHÑTFGTVYGTFGP
)GTCFG KO WPVGTUWEJVGP #NVGTUCDUEJPKVV KP FGO RWDGTV¼VUURG\KHKUEJG
&KUVKPMVKQPUOGEJCPKUOGP FGP 'KPHNWUU XQP 'TYCEJUGPGP \WO 8QTVGKN )NGKEJCNVTKIGT 
WPF
)NGKEJIGUKPPVGT UVCTM DGUEJT¼PMGP D×²GP FGTCTV MWT\HTKUVKI WPF XQP 5GKVGP 'TYCEJUGPGT
GKPIGHQTFGTVG8GTJCNVGPUUEJGOCVCQHHGPDCTUVCTMCP9KTMWPIGKP0CEJ2GVGTOCPPGVCNUKPF
IGTCFGUVCDKNG2TQDNGOXGTFKEJVWPIGPKO,WIGPFCNVGTFKGUKEJDGTGKVUHT×J\GKVKIWPF×DGTFKG
,CJTG JKPYGI FWTEJ \CJNTGKEJG WPF UGJT WPVGTUEJKGFNKEJG'KPHNWUUHCMVQTGP GPVYKEMGNV JCDGP
WPF UKEJ CWH PCJG\W CNNG .GDGPUDGTGKEJG FGT *GTCPYCEJUGPFGP CWUYKTMGP UGNDUV FWTEJ
VJGTCRGWVKUEJG +PVGTXGPVKQPGPPWT UEJYGT\W¼PFGTP 
2GVGTOCPPGVCN50WP
JCPFGNV GU UKEJ UKEJGT PWT DGK GKPGO MNGKPGP 6GKN FGT WPVGTUWEJVGP 5EJ×NGT WO UQNEJG DGK





/C²PCJOGP DGFCTH )NGKEJ\GKVKI XGTNGKJV FKG -GPPVPKU FGT DGUQPFGTGP 5EJYKGTKIMGKV XQP
+PVGTXGPVKQP KO ,WIGPFCNVGT FGO $GTGKEJ OÑINKEJUV HT×J CPUGV\GPFGT WPF ×DGTFCWGTPFGT
2T¼XGPVKQPDGUQPFGTGP0CEJFTWEM
&CUU-KPFGTWPF,WIGPFNKEJGUKEJ KP KJTGO.GTPXGTJCNVGPOGJTCNUCP.GJTGTPWPFCPFGTGP
'TYCEJUGPGP CP )NGKEJCNVTKIGP QTKGPVKGTGP MCPP LGFQEJ FWTEJCWU CWEJ KO 5KPPG FGT
)GYCNVRT¼XGPVKQPIGPWV\VYGTFGPYKG-TCRROCPP KPGKPGT2WDNKMCVKQP\WOUQ\KCNGP.GDGP
WPF .GTPGP KO -NCUUGP\KOOGT DGVQPV œ'U UGK FKG 6JGUG IGYCIV FCUU LGFGU MQORGVGPVG
8GTJCNVGPGKP5V×EM-NWIJGKV\WO2CTVPGTJCDGPOWUUFKG KPFGT.GDGPURTCZKUGPVUVGJVFKG
FGT5Q\KCNYGNVFGT-KPFGTP¼JGT KUV CNUFKG CWUFGT2GTURGMVKXGXQP&KFCMVKMGTPGPVYQTHGPG
5EJWN WPF 7PVGTTKEJVUYGNVő 
-TCRROCPP  5  5GKPG 6JGUG DGTWJV CWH FGP
'TIGDPKUUGP XQP $GQDCEJVWPIGP KP FGPGP GT 2TQ\GUUG FGU IGIGPUGKVKIGP (ÑTFGTPU WPF
$GJKPFGTPU XQP .GTPRTQ\GUUGP KP #DJ¼PIKIMGKV XQO 5Q\KCNNGDGP KPPGTJCND FGU
-NCUUGPIGH×IGU DGUEJTGKDV -TCRROCPP WPVGTUV×V\V OKV UGKPGP 'TIGDPKUUGP FKG 4GNGXCP\
UQ\KCNGP .GTPGPU   PKEJV PWT H×T GKPGP IGYCNVHTGKGP UQPFGTP CWEJ HCEJNKEJ GTHQNITGKEJGP
7PVGTTKEJV
œ&KG 5Q\KCNYGNV FGT -KPFGT KUV 
ŗ IGTCFG FGUYGIGP H×T FKG -KPFGT UQ
DGFGWVUCO YGKN UKG KP KJT GKIGPGP 'THCJTWPIUTCWO JCDGP KP FGO UKG KP
ITÑ²GTGT 7PCDJ¼PIKIMGKV XQP GTYCEJUGPGT -QPVTQNNG UKEJ UGNDGT DGO×JGP
O×UUGP *CPFNWPIGP \W MQQTFKPKGTGP WPF $G\KGJWPIGP \W TGIGNP 9×TFGP
.GJTGTKPPGPWPF.GJTGTXGTUWEJGPFKGUG*CPFNWPIGP\WUVGWGTPXGTNÑTGPFKG




-QORGVGP\XGTOKVVNGT GKP\WQTFPGP &GTCTVKIG -QP\GRVG YKG DGKURKGNUYGKUG FCU QDGP
XQTIGUVGNNVG 5VTGKVUEJNKEJVGT2TQITCOO 






\CJNTGKEJGT 2TQITCOOG CPIGMTGKFGV /C²PCJOGP FKG XQP QDGP JGTCD CNU UKPIWN¼TGU
#FFKVKXWO\WO TGIWN¼TGP5EJWNCNNVCI GKPIGDTCEJVYGTFGPFKGFCU6JGOC)GYCNV H×T GKPGP





KO &GPMGP WPF *CPFGNP FGT *GTCPYCEJUGPFGP URKGIGNP UKPF FCJGT OKV ITQ²GT
9CJTUEJGKPNKEJMGKVUEJQPXQPXQTPJGTGKP\WO5EJGKVGTPXGTWTVGKNV
'KPG FCWGTJCHVG WPF OGVJQFKUEJ CWUUKEJVUTGKEJG +PVGITCVKQP XQP )GYCNVRT¼XGPVKQP KP FGP
5EJWNCNNVCI MCPP FCU 2TQLGMV Ő1JPG )GYCNV N¼WHV PKEJVU 1FGT FQEJ!Ŏ KP UGKPGT FGT\GKV
CPIGYCPFVGP (QTO PKEJV NGKUVGP +PUDGUQPFGTG DGK ,WIGPFNKEJGP DGK FGPGP UKEJ XKGNG
8GTJCNVGPUUEJGOCVC DGTGKVU XGTHGUVKIV JCDGP ITGKHV FKG UKPIWN¼TG#PNCIG PKEJV PWT \W MWT\
UQPFGTP H×JTV NGV\VNKEJ UQICT \W IGIGPVGKNKIGP 'HHGMVGP YKG FKG 'TIGDPKUUG FGT 'XCNWCVKQP
DGNGIGP &KG MWT\HTKUVKIG (QMWUUKGTWPI CWH FKG )GYCNVVJGOCVKM UVCVV GKPGT ICP\JGKVNKEJGP
-QP\GPVTCVKQP CWH UQ\KCNGU .GTPGP UEJGKPV FKG 2TQDNGOCVKM \WOKPFGUV KO WPVGTUWEJVGP
#NVGTUCDUEJPKVV GJGT CP\WHGWGTP CNU XQT\WDGWIGP &KG -QUVGP WPF FGT #WHYCPF FKG FCU
2TQLGMV KP UGKPGT CMVWGNNGP 8GTUKQP H×T FKG 5VCFV /CPPJGKO 
PKEJV GVYC H×T FKG 5EJWNGP
XGTWTUCEJVUQIGTKPIUKGCWEJUGKPOÑIGPMÑPPVGPUQOKVYGUGPVNKEJCWUUKEJVUTGKEJGTKPGKPG
ICP\JGKVNKEJG +ORNGOGPVCVKQP CPFGTGT WOHCPITGKEJ GXCNWKGTVGT WPF GTHQNIUXGTURTGEJGPFGTGT
#PU¼V\G CWH 'DGPG FGT IGUCOVGP 5EJWNG 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 ϭϭ ϱ͘ϳϬ ϭϭ ϱ͘ϳϬ
 Ϯϱ ϭϮ͘ϵϱ ϯϲ ϭϴ͘ϲϱ
 ϭϱ ϳ͘ϳϳ ϱϭ Ϯϲ͘ϰϮ
 ϮϬ ϭϬ͘ϯϲ ϳϭ ϯϲ͘ϳϵ
 ϭϴ ϵ͘ϯϯ ϴϵ ϰϲ͘ϭϭ
& ϭϮ ϲ͘ϮϮ ϭϬϭ ϱϮ͘ϯϯ
' ϭϵ ϵ͘ϴϰ ϭϮϬ ϲϮ͘ϭϴ
, ϱ Ϯ͘ϱϵ ϭϮϱ ϲϰ͘ϳϳ
/ Ϯ ϭ͘Ϭϰ ϭϮϳ ϲϱ͘ϴϬ
: ϭϲ ϴ͘Ϯϵ ϭϰϯ ϳϰ͘Ϭϵ
< ϳ ϯ͘ϲϯ ϭϱϬ ϳϳ͘ϳϮ
> Ϯϭ ϭϬ͘ϴϴ ϭϳϭ ϴϴ͘ϲϬ
D ϭϱ ϳ͘ϳϳ ϭϴϲ ϵϲ͘ϯϳ
E ϳ ϯ͘ϲϯ ϭϵϯ ϭϬϬ͘ϬϬ
'^,>,d




ŵ ϭϬϯ ϱϯ͘ϯϳ ϭϬϯ ϱϯ͘ϯϳ








ϭϭ ϯϲ ϭϴ͘ϲϱ ϯϲ ϭϴ͘ϲϱ
ϭϮ ϱϮ Ϯϲ͘ϵϰ ϴϴ ϰϱ͘ϲϬ
ϭϯ ϰϲ Ϯϯ͘ϴϯ ϭϯϰ ϲϵ͘ϰϯ
ϭϰ ϯϮ ϭϲ͘ϱϴ ϭϲϲ ϴϲ͘Ϭϭ
ϭϱ ϭϴ ϵ͘ϯϯ ϭϴϰ ϵϱ͘ϯϰ
ϭϲ ϴ ϰ͘ϭϱ ϭϵϮ ϵϵ͘ϰϴ
ϭϳ ϭ Ϭ͘ϱϮ ϭϵϯ ϭϬϬ͘ϬϬ
^,h>&KZD




ϭ ϳ ϯ͘ϲϯ ϳ ϯ͘ϲϯ
Ϯ ϲϳ ϯϰ͘ϳϮ ϳϰ ϯϴ͘ϯϰ
ϯ ϭϭϵ ϲϭ͘ϲϲ ϭϵϯ ϭϬϬ͘ϬϬ
<>^^E^dh&




ϲ ϴϭ ϰϭ͘ϵϳ ϴϭ ϰϭ͘ϵϳ
ϳ ϳϭ ϯϲ͘ϳϵ ϭϱϮ ϳϴ͘ϳϲ
ϴ Ϯϭ ϭϬ͘ϴϴ ϭϳϯ ϴϵ͘ϲϰ









ϭ ϳϰ ϯϴ͘ϯϰ ϳϰ ϯϴ͘ϯϰ
Ϯ ϳϱ ϯϴ͘ϴϲ ϭϰϵ ϳϳ͘ϮϬ
ϯ Ϯϲ ϭϯ͘ϰϳ ϭϳϱ ϵϬ͘ϲϳ
ϰ ϵ ϰ͘ϲϲ ϭϴϰ ϵϱ͘ϯϰ
ϱ ϰ Ϯ͘Ϭϳ ϭϴϴ ϵϳ͘ϰϭ
ϳ ϯ ϭ͘ϱϱ ϭϵϭ ϵϴ͘ϵϲ
ϴ Ϯ ϭ͘Ϭϰ ϭϵϯ ϭϬϬ͘ϬϬ
>dZE




ϭ ϭϱϳ ϴϭ͘ϯϱ ϭϱϳ ϴϭ͘ϯϱ
Ϯ ϯϲ ϭϴ͘ϲϱ ϭϵϯ ϭϬϬ͘ϬϬ
D/E




ϭ ϰϳ Ϯϰ͘ϯϱ ϰϳ Ϯϰ͘ϯϱ
Ϯ ϭϭϵ ϲϭ͘ϲϲ ϭϲϲ ϴϲ͘Ϭϭ








E ϭϵϯ ^ƵŵŵĞ'ĞǁŝĐŚƚĞ ϭϵϯ
DŝƚƚĞůǁĞƌƚ ϳϮ͘ϳϳϳϮϬϮϭ ^ƵŵŵĞĞŽďĂĐŚƚ͘ ϭϰϬϰϲ
^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϱ͘ϬϭϰϮϲϬϳϱ sĂƌŝĂŶǌ Ϯϱ͘ϭϰϮϴϭϬϵ
^ĐŚŝĞĨĞ Ͳϭ͘ϱϮϱϴϲϰϴ <ƵƌƚŽƐŝƐ ϯ͘ϲϭϱϭϭϲϰϴ
hŶŬŽƌƌ͘YƵ͘ƐƵŵŵĞ ϭϬϮϳϬϱϲ <Žƌƌ͘YƵĂĚ͘ƐƵŵŵĞ ϰϴϮϳ͘ϰϭϵϲϵ
sĂƌŝĂƚŝŽŶƐŬŽĞĨĨ͘ ϲ͘ϴϴϵϴϳϴϰϯ ^ƚĚĨĞŚ͘DŝƚƚĞůǁ͘ Ϭ͘ϯϲϬϵϯϰϯϵ
'ƌƵŶĚůĞŐĞŶĚĞ^ƚĂƚŝƐƚŝŬŵĂƘĞ
>ĂŐĞ ^ƚƌĞƵƵŶŐ
DŝƚƚĞůǁĞƌƚ ϳϮ͘ϳϳϳϮϬ ^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϱ͘ϬϭϰϮϲ
DĞĚŝĂŶ ϳϰ͘ϬϬϬϬϬ sĂƌŝĂŶǌ Ϯϱ͘ϭϰϮϴϭ
DŽĚĂůǁĞƌƚ ϳϱ͘ϬϬϬϬϬ ^ƉĂŶŶǁĞŝƚĞ ϯϬ͘ϬϬϬϬϬ
  /ŶƚĞƌƋƵĂƌƚŝůƐĂďƐƚĂŶĚ ϱ͘ϬϬϬϬϬ
dĞƐƚƐ ĂƵĨ>ĂŐĞƉĂƌĂŵĞƚĞƌ͗DƵϬсϬ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ƚƵĚĞŶƚƐĐŚĞƐƚ ƚ ϮϬϭ͘ϲϯϱϱ Wƌхͮƚͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶ D ϵϲ͘ϱ WƌхсͮDͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶͲZĂŶŐ ^ ϵϯϲϬ͘ϱ Wƌхсͮ^ͮ ф͘ϬϬϬϭ
dĞƐƚƐĂƵĨEŽƌŵĂůǀĞƌƚĞŝůƵŶŐ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ŚĂƉŝƌŽͲtŝůŬ t Ϭ͘ϴϴϵϯϯϮ Wƌфt фϬ͘ϬϬϬϭ
<ŽůŵŽŐŽƌŽǀͲ^ŵŝƌŶŽǀ  Ϭ͘ϭϰϴϮϱϲ Wƌх фϬ͘ϬϭϬϬ
ƌĂŵĞƌͲǀŽŶDŝƐĞƐ tͲ^Ƌ Ϭ͘ϴϳϳϯϲϳ WƌхtͲ^Ƌ фϬ͘ϬϬϱϬ









E ϭϴϵ ^ƵŵŵĞ'ĞǁŝĐŚƚĞ ϭϴϵ
DŝƚƚĞůǁĞƌƚ ϯϳ͘ϵϱϮϯϴϭ ^ƵŵŵĞĞŽďĂĐŚƚ͘ ϳϭϳϯ
^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϭϭ͘ϭϵϴϬϲϰϵ sĂƌŝĂŶǌ ϭϮϱ͘ϯϵϲϲϱϳ
^ĐŚŝĞĨĞ Ϭ͘ϰϱϵϱϭϮϯϵ <ƵƌƚŽƐŝƐ Ϭ͘ϬϯϳϯϳϲϱϮ
hŶŬŽƌƌ͘YƵ͘ƐƵŵŵĞ ϮϵϱϴϬϳ <Žƌƌ͘YƵĂĚ͘ƐƵŵŵĞ Ϯϯϱϳϰ͘ϱϳϭϰ
sĂƌŝĂƚŝŽŶƐŬŽĞĨĨ͘ Ϯϵ͘ϱϬϱϱϲϲϭ ^ƚĚĨĞŚ͘DŝƚƚĞůǁ͘ Ϭ͘ϴϭϰϱϯϵϯϲ
'ƌƵŶĚůĞŐĞŶĚĞ^ƚĂƚŝƐƚŝŬŵĂƘĞ
>ĂŐĞ ^ƚƌĞƵƵŶŐ
DŝƚƚĞůǁĞƌƚ ϯϳ͘ϵϱϮϯϴ ^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϭϭ͘ϭϵϴϬϲ
DĞĚŝĂŶ ϯϳ͘ϬϬϬϬϬ sĂƌŝĂŶǌ ϭϮϱ͘ϯϵϲϲϲ
DŽĚĂůǁĞƌƚ ϯϬ͘ϬϬϬϬϬ ^ƉĂŶŶǁĞŝƚĞ ϱϴ͘ϬϬϬϬϬ




^ƚƵĚĞŶƚƐĐŚĞƐƚ ƚ ϰϲ͘ϱϵϯϲϳ Wƌхͮƚͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶ D ϵϰ͘ϱ WƌхсͮDͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶͲZĂŶŐ ^ ϴϵϳϳ͘ϱ Wƌхсͮ^ͮ ф͘ϬϬϬϭ
dĞƐƚƐĂƵĨEŽƌŵĂůǀĞƌƚĞŝůƵŶŐ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ŚĂƉŝƌŽͲtŝůŬ t Ϭ͘ϵϴϭϵϳϵ Wƌфt Ϭ͘Ϭϭϱϱ
<ŽůŵŽŐŽƌŽǀͲ^ŵŝƌŶŽǀ  Ϭ͘ϬϳϳϬϵϭ Wƌх фϬ͘ϬϭϬϬ
ƌĂŵĞƌͲǀŽŶDŝƐĞƐ tͲ^Ƌ Ϭ͘ϭϭϰϵϰ WƌхtͲ^Ƌ Ϭ͘Ϭϳϰϰ








E ϭϴϴ ^ƵŵŵĞ'ĞǁŝĐŚƚĞ ϭϴϴ
DŝƚƚĞůǁĞƌƚ ϮϮ͘ϮϯϰϬϰϮϲ ^ƵŵŵĞĞŽďĂĐŚƚ͘ ϰϭϴϬ
^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϭ͘ϵϱϬϴϲϵϵϵ sĂƌŝĂŶǌ ϯ͘ϴϬϱϴϵϯϳϯ
^ĐŚŝĞĨĞ ͲϬ͘ϳϳϵϬϮϬϵ <ƵƌƚŽƐŝƐ Ϭ͘ϭϵϵϴϬϮϴϰ
hŶŬŽƌƌ͘YƵ͘ƐƵŵŵĞ ϵϯϲϱϬ <Žƌƌ͘YƵĂĚ͘ƐƵŵŵĞ ϳϭϭ͘ϳϬϮϭϮϴ
sĂƌŝĂƚŝŽŶƐŬŽĞĨĨ͘ ϴ͘ϳϳϰϮϰϳϴϮ ^ƚĚĨĞŚ͘DŝƚƚĞůǁ͘ Ϭ͘ϭϰϮϮϴϭϴϮ
'ƌƵŶĚůĞŐĞŶĚĞ^ƚĂƚŝƐƚŝŬŵĂƘĞ
>ĂŐĞ ^ƚƌĞƵƵŶŐ
DŝƚƚĞůǁĞƌƚ ϮϮ͘ϮϯϰϬϰ ^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ϭ͘ϵϱϬϴϳ
DĞĚŝĂŶ Ϯϯ͘ϬϬϬϬϬ sĂƌŝĂŶǌ ϯ͘ϴϬϱϴϵ
DŽĚĂůǁĞƌƚ Ϯϰ͘ϬϬϬϬϬ ^ƉĂŶŶǁĞŝƚĞ ϭϬ͘ϬϬϬϬϬ
  /ŶƚĞƌƋƵĂƌƚŝůƐĂďƐƚĂŶĚ ϯ͘ϬϬϬϬϬ
dĞƐƚƐ ĂƵĨ>ĂŐĞƉĂƌĂŵĞƚĞƌ͗DƵϬсϬ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ƚƵĚĞŶƚƐĐŚĞƐƚ ƚ ϭϱϲ͘Ϯϲϳϲ Wƌхͮƚͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶ D ϵϰ WƌхсͮDͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶͲZĂŶŐ ^ ϴϴϴϯ Wƌхсͮ^ͮ ф͘ϬϬϬϭ
dĞƐƚƐĂƵĨEŽƌŵĂůǀĞƌƚĞŝůƵŶŐ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ŚĂƉŝƌŽͲtŝůŬ t Ϭ͘ϵϮϵϯϮϳ Wƌфt фϬ͘ϬϬϬϭ
<ŽůŵŽŐŽƌŽǀͲ^ŵŝƌŶŽǀ  Ϭ͘ϭϳϵϮϵϳ Wƌх фϬ͘ϬϭϬϬ
ƌĂŵĞƌͲǀŽŶDŝƐĞƐ tͲ^Ƌ Ϭ͘ϴϮϵϮϲϮ WƌхtͲ^Ƌ фϬ͘ϬϬϱϬ









E ϭϴϴ ^ƵŵŵĞ'ĞǁŝĐŚƚĞ ϭϴϴ
DŝƚƚĞůǁĞƌƚ ϭϵ͘ϰϱϮϭϮϳϳ ^ƵŵŵĞĞŽďĂĐŚƚ͘ ϯϲϱϳ
^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ Ϯ͘ϵϳϬϵϱϰϵ sĂƌŝĂŶǌ ϴ͘ϴϮϲϱϳϮϵϵ
^ĐŚŝĞĨĞ Ϭ͘ϲϲϱϱϭϲϳϵ <ƵƌƚŽƐŝƐ ͲϬ͘ϬϬϵϵϳϱϲ
hŶŬŽƌƌ͘YƵ͘ƐƵŵŵĞ ϳϮϳϴϳ <Žƌƌ͘YƵĂĚ͘ƐƵŵŵĞ ϭϲϱϬ͘ϱϲϵϭϱ
sĂƌŝĂƚŝŽŶƐŬŽĞĨĨ͘ ϭϱ͘Ϯϳϯϭϲϭϲ ^ƚĚĨĞŚ͘DŝƚƚĞůǁ͘ Ϭ͘Ϯϭϲϲϳϵϭϲ
'ƌƵŶĚůĞŐĞŶĚĞ^ƚĂƚŝƐƚŝŬŵĂƘĞ
>ĂŐĞ ^ƚƌĞƵƵŶŐ
DŝƚƚĞůǁĞƌƚ ϭϵ͘ϰϱϮϭϯ ^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ Ϯ͘ϵϳϬϵϱ
DĞĚŝĂŶ ϭϵ͘ϬϬϬϬϬ sĂƌŝĂŶǌ ϴ͘ϴϮϲϱϳ
DŽĚĂůǁĞƌƚ ϮϬ͘ϬϬϬϬϬ ^ƉĂŶŶǁĞŝƚĞ ϭϮ͘ϬϬϬϬϬ
  /ŶƚĞƌƋƵĂƌƚŝůƐĂďƐƚĂŶĚ ϰ͘ϬϬϬϬϬ
dĞƐƚƐ ĂƵĨ>ĂŐĞƉĂƌĂŵĞƚĞƌ͗DƵϬсϬ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ƚƵĚĞŶƚƐĐŚĞƐƚ ƚ ϴϵ͘ϳϳϯϴϴ Wƌхͮƚͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶ D ϵϰ WƌхсͮDͮ ф͘ϬϬϬϭ
sŽƌǌĞŝĐŚĞŶͲZĂŶŐ ^ ϴϴϴϯ Wƌхсͮ^ͮ ф͘ϬϬϬϭ
dĞƐƚƐĂƵĨEŽƌŵĂůǀĞƌƚĞŝůƵŶŐ
dĞƐƚ ^ƚĂƚŝƐƚŝŬ ƉͲtĞƌƚ
^ŚĂƉŝƌŽͲtŝůŬ t Ϭ͘ϵϰϯϬϴϴ Wƌфt фϬ͘ϬϬϬϭ
<ŽůŵŽŐŽƌŽǀͲ^ŵŝƌŶŽǀ  Ϭ͘ϭϭϴϯϯϱ Wƌх фϬ͘ϬϭϬϬ
ƌĂŵĞƌͲǀŽŶDŝƐĞƐ tͲ^Ƌ Ϭ͘ϰϬϬϴϮϭ WƌхtͲ^Ƌ фϬ͘ϬϬϱϬ


































































YƵĞůůĞ & ^ƵŵŵĞĚĞƌYƵĂĚƌĂƚĞ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
DŽĚĞůů ϭ ϳϴ͘ϬϲϬϬϵϳ ϳϴ͘ϬϲϬϬϵϳ ϯ͘ϭϬ Ϭ͘ϬϴϬϭ
ƌƌŽƌ ϭϴϲ ϰϲϴϵ͘ϬϲϮϮϰϰ Ϯϱ͘ϮϭϬϬϭϮ  
<ŽƌƌŝŐŝĞƌƚĞ^ƵŵŵĞ ϭϴϳ ϰϳϲϳ͘ϭϮϮϯϰϬ   
ZͲYƵĂĚƌĂƚ <ŽĞĨĨ͘ǀĂƌ tƵƌǌĞůD^ ƚϭͺƐŬĂůĂͺĞ DŝƚƚĞůǁĞƌƚ
Ϭ͘Ϭϭϲϯϳϱ ϲ͘ϴϵϭϱϴϮ ϱ͘ϬϮϬϵϱϳ ϳϮ͘ϴϱϲϯϴ
YƵĞůůĞ & dǇƉ/^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
dϭͺ'^,>,d ϭ ϳϴ͘ϬϲϬϬϵϲϵϮ ϳϴ͘ϬϲϬϬϵϲϵϮ ϯ͘ϭϬ Ϭ͘ϬϴϬϭ
YƵĞůůĞ & dǇƉ///^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&













YƵĞůůĞ & ^ƵŵŵĞĚĞƌYƵĂĚƌĂƚĞ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
DŽĚĞůů ϭ Ϯ͘ϰϴϱϱϭ Ϯ͘ϰϴϱϱϭ Ϭ͘ϬϮ Ϭ͘ϴϴϴϱ
ƌƌŽƌ ϭϴϮ ϮϮϵϲϵ͘ϭϲϲϲϳ ϭϮϲ͘ϮϬϰϮϭ  
<ŽƌƌŝŐŝĞƌƚĞ^ƵŵŵĞ ϭϴϯ ϮϮϵϳϭ͘ϲϱϮϭϳ   
ZͲYƵĂĚƌĂƚ <ŽĞĨĨ͘ǀĂƌ tƵƌǌĞůD^ ƚϭͺƐŬĂůĂͺĂůDŝƚƚĞůǁĞƌƚ
Ϭ͘ϬϬϬϭϬϴ Ϯϵ͘ϱϮϵϱϰ ϭϭ͘ϮϯϰϬϲ ϯϴ͘Ϭϰϯϰϴ
YƵĞůůĞ & dǇƉ/^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌ х &
dϭͺ'^,>,d ϭ Ϯ͘ϰϴϱϱϬϳϮϱ Ϯ͘ϰϴϱϱϬϳϮϱ Ϭ͘ϬϮ Ϭ͘ϴϴϴϱ
YƵĞůůĞ & dǇƉ///^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌ х &














YƵĞůůĞ & ^ƵŵŵĞĚĞƌYƵĂĚƌĂƚĞ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
DŽĚĞůů ϭ ϯ͘ϱϭϴϱϳϲϳ ϯ͘ϱϭϴϱϳϲϳ Ϭ͘ϵϰ Ϭ͘ϯϯϮϱ
ƌƌŽƌ ϭϴϬ ϲϳϬ͘ϳϴϵϭϭϱϲ ϯ͘ϳϮϲϲϬϲϮ  
<ŽƌƌŝŐŝĞƌƚĞ^ƵŵŵĞ ϭϴϭ ϲϳϰ͘ϯϬϳϲϵϮϯ   
ZͲYƵĂĚƌĂƚ <ŽĞĨĨ͘ǀĂƌ tƵƌǌĞůD^ ƚϭͺƐŬĂůĂͺƉ DŝƚƚĞůǁĞƌƚ
Ϭ͘ϬϬϱϮϭϴ ϴ͘ϲϴϯϲϰϵ ϭ͘ϵϯϬϰϰϮ ϮϮ͘ϮϯϬϳϳ
YƵĞůůĞ & dǇƉ/^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌ х &
dϭͺ'^,>,d ϭ ϯ͘ϱϭϴϱϳϲϲϲ ϯ͘ϱϭϴϱϳϲϲϲ Ϭ͘ϵϰ Ϭ͘ϯϯϮϱ
YƵĞůůĞ & dǇƉ///^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌ х &













YƵĞůůĞ & ^ƵŵŵĞĚĞƌYƵĂĚƌĂƚĞ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
DŽĚĞůů ϭ ϱϭ͘ϴϱϴϬϯϲ ϱϭ͘ϴϱϴϬϯϲ ϱ͘ϵϳ Ϭ͘Ϭϭϱϲ
ƌƌŽƌ ϭϳϴ ϭϱϰϲ͘ϵϰϭϵϲϰ ϴ͘ϲϵϬϲϴϱ  
<ŽƌƌŝŐŝĞƌƚĞ^ƵŵŵĞ ϭϳϵ ϭϱϵϴ͘ϴϬϬϬϬϬ   
ZͲYƵĂĚƌĂƚ <ŽĞĨĨ͘ǀĂƌ tƵƌǌĞůD^ ƚϭͺƐŬĂůĂͺĂŚDŝƚƚĞůǁĞƌƚ
Ϭ͘ϬϯϮϰϯϲ ϭϱ͘ϭϰϯϴϮ Ϯ͘ϵϰϳϵϵϳ ϭϵ͘ϰϲϲϲϳ
YƵĞůůĞ & dǇƉ/^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&
dϭͺ'^,>,d ϭ ϱϭ͘ϴϱϴϬϯϱϳϭ ϱϭ͘ϴϱϴϬϯϱϳϭ ϱ͘ϵϳ Ϭ͘Ϭϭϱϲ
YƵĞůůĞ & dǇƉ///^^ DŝƚƚůĞƌĞƐYƵĂĚƌĂƚ &Ͳ^ƚĂƚŝƐƚŝŬ Wƌх&












 ϵϮ ϰϳ͘ϲϳ ϵϮ ϰϳ͘ϲϳ
 ϭϬϭ ϱϮ͘ϯϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭͺ




ϭ ϲ ϯ͘ϭϭ ϲ ϯ͘ϭϭ
Ϯ ϭϬϵ ϱϲ͘ϰϴ ϭϭϱ ϱϵ͘ϱϵ
ϯ ϳϴ ϰϬ͘ϰϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭͺ




ϭ ϭϲϳ ϴϲ͘ϱϯ ϭϲϳ ϴϲ͘ϱϯ
Ϯ ϴ ϰ͘ϭϱ ϭϳϱ ϵϬ͘ϲϳ
ϯ ϭϴ ϵ͘ϯϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&Ϯͺ




ϭ ϯϳ ϭϵ͘ϭϳ ϯϳ ϭϵ͘ϭϳ
Ϯ ϱϱ Ϯϴ͘ϱϬ ϵϮ ϰϳ͘ϲϳ








ϭ ϯϲ ϭϴ͘ϲϱ ϯϲ ϭϴ͘ϲϱ
Ϯ ϭϬϱ ϱϰ͘ϰϬ ϭϰϭ ϳϯ͘Ϭϲ
ϯ ϱϮ Ϯϲ͘ϵϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϯͺ




ϭ ϵϯ ϰϴ͘ϭϵ ϵϯ ϰϴ͘ϭϵ
Ϯ ϵϬ ϰϲ͘ϲϯ ϭϴϯ ϵϰ͘ϴϮ
ϯ ϭϬ ϱ͘ϭϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϯͺ




ϭ ϲϴ ϯϱ͘Ϯϯ ϲϴ ϯϱ͘Ϯϯ
Ϯ ϳϬ ϯϲ͘Ϯϳ ϭϯϴ ϳϭ͘ϱϬ
ϯ ϱϱ Ϯϴ͘ϱϬ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϰͺ




ϭ ϭϳϰ ϵϬ͘ϭϲ ϭϳϰ ϵϬ͘ϭϲ
Ϯ ϭϭ ϱ͘ϳϬ ϭϴϱ ϵϱ͘ϴϱ
ϯ ϴ ϰ͘ϭϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϰͺ




ϭ ϭϮϴ ϲϲ͘ϯϮ ϭϮϴ ϲϲ͘ϯϮ
Ϯ ϰϴ Ϯϰ͘ϴϳ ϭϳϲ ϵϭ͘ϭϵ









ϭ ϰϴ Ϯϰ͘ϴϳ ϰϴ Ϯϰ͘ϴϳ
Ϯ ϳϳ ϯϵ͘ϵϬ ϭϮϱ ϲϰ͘ϳϳ
ϯ ϲϴ ϯϱ͘Ϯϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϱͺ




ϭ ϵϳ ϱϬ͘Ϯϲ ϵϳ ϱϬ͘Ϯϲ
Ϯ ϱϱ Ϯϴ͘ϱϬ ϭϱϮ ϳϴ͘ϳϲ
ϯ ϰϭ Ϯϭ͘Ϯϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϲͺ




ϭ ϵϲ ϰϵ͘ϳϰ ϵϲ ϰϵ͘ϳϰ
Ϯ ϱϴ ϯϬ͘Ϭϱ ϭϱϰ ϳϵ͘ϳϵ
ϯ ϯϵ ϮϬ͘Ϯϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϲͺ




ϭ Ϯϱ ϭϮ͘ϵϱ Ϯϱ ϭϮ͘ϵϱ
Ϯ ϵϰ ϰϴ͘ϳϬ ϭϭϵ ϲϭ͘ϲϲ
ϯ ϳϰ ϯϴ͘ϯϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϳͺ












Ϯ ϴϳ ϰϱ͘Ϭϴ ϭϬϭ ϱϮ͘ϯϯ
ϯ ϵϮ ϰϳ͘ϲϳ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϳͺ




ϭ ϭϬϯ ϱϯ͘ϯϳ ϭϬϯ ϱϯ͘ϯϳ
Ϯ ϱϵ ϯϬ͘ϱϳ ϭϲϮ ϴϯ͘ϵϰ
ϯ ϯϭ ϭϲ͘Ϭϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϴͺ




ϭ ϳϰ ϯϴ͘ϯϰ ϳϰ ϯϴ͘ϯϰ
Ϯ ϭϭ ϱ͘ϳϬ ϴϱ ϰϰ͘Ϭϰ
ϯ ϭϬϴ ϱϱ͘ϵϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϴͺ




ϭ Ϯϰ ϭϮ͘ϰϰ Ϯϰ ϭϮ͘ϰϰ
Ϯ ϯϬ ϭϱ͘ϱϰ ϱϰ Ϯϳ͘ϵϴ
ϯ ϭϯϵ ϳϮ͘ϬϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϵͺ




ϭ ϭϮϱ ϲϰ͘ϳϳ ϭϮϱ ϲϰ͘ϳϳ
Ϯ ϭϰ ϳ͘Ϯϱ ϭϯϵ ϳϮ͘ϬϮ









ϭ Ϯϵ ϭϱ͘Ϭϯ Ϯϵ ϭϱ͘Ϭϯ
Ϯ ϴϭ ϰϭ͘ϵϳ ϭϭϬ ϱϲ͘ϵϵ
ϯ ϴϯ ϰϯ͘Ϭϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϬͺ




ϭ ϱϳ Ϯϵ͘ϱϯ ϱϳ Ϯϵ͘ϱϯ
Ϯ ϴϲ ϰϰ͘ϱϲ ϭϰϯ ϳϰ͘Ϭϵ
ϯ ϱϬ Ϯϱ͘ϵϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϬͺ




ϭ ϯϬ ϭϱ͘ϱϰ ϯϬ ϭϱ͘ϱϰ
Ϯ ϭϰϱ ϳϱ͘ϭϯ ϭϳϱ ϵϬ͘ϲϳ
ϯ ϭϴ ϵ͘ϯϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϭͺ




ϭ ϵϯ ϰϴ͘ϭϵ ϵϯ ϰϴ͘ϭϵ
Ϯ Ϯϳ ϭϯ͘ϵϵ ϭϮϬ ϲϮ͘ϭϴ
ϯ ϳϯ ϯϳ͘ϴϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϭͺ




ϭ ϳϵ ϰϬ͘ϵϯ ϳϵ ϰϬ͘ϵϯ








ϯ ϴϯ ϰϯ͘Ϭϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϮͺ




ϭ ϲϲ ϯϰ͘ϮϬ ϲϲ ϯϰ͘ϮϬ
Ϯ ϰϴ Ϯϰ͘ϴϳ ϭϭϰ ϱϵ͘Ϭϳ
ϯ ϳϵ ϰϬ͘ϵϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϮͺ




ϭ ϰϵ Ϯϱ͘ϯϵ ϰϵ Ϯϱ͘ϯϵ
Ϯ ϲϲ ϯϰ͘ϮϬ ϭϭϱ ϱϵ͘ϱϵ
ϯ ϳϴ ϰϬ͘ϰϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϯͺ




ϭ ϰϱ Ϯϯ͘ϯϮ ϰϱ Ϯϯ͘ϯϮ
Ϯ ϰϲ Ϯϯ͘ϴϯ ϵϭ ϰϳ͘ϭϱ
ϯ ϭϬϮ ϱϮ͘ϴϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϯͺ




ϭ ϵϯ ϰϴ͘ϭϵ ϵϯ ϰϴ͘ϭϵ
Ϯ ϳϲ ϯϵ͘ϯϴ ϭϲϵ ϴϳ͘ϱϲ









ϭ ϳϱ ϯϴ͘ϴϲ ϳϱ ϯϴ͘ϴϲ
Ϯ ϳϲ ϯϵ͘ϯϴ ϭϱϭ ϳϴ͘Ϯϰ
ϯ ϰϮ Ϯϭ͘ϳϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ&ϭϰͺ




ϭ ϭϲ ϴ͘Ϯϵ ϭϲ ϴ͘Ϯϵ
Ϯ ϵϵ ϱϭ͘ϯϬ ϭϭϱ ϱϵ͘ϱϵ
ϯ ϳϴ ϰϬ͘ϰϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϭͺ^ϭ




ϭ ϲϲ ϯϰ͘ϯϴ ϲϲ ϯϰ͘ϯϴ
Ϯ Ϯϵ ϭϱ͘ϭϬ ϵϱ ϰϵ͘ϰϴ
ϯ Ϯϴ ϭϰ͘ϱϴ ϭϮϯ ϲϰ͘Ϭϲ
ϰ ϯϳ ϭϵ͘Ϯϳ ϭϲϬ ϴϯ͘ϯϯ
ϱ ϭϮ ϲ͘Ϯϱ ϭϳϮ ϴϵ͘ϱϴ
ϲ ϰ Ϯ͘Ϭϴ ϭϳϲ ϵϭ͘ϲϳ
ϳ ϭϲ ϴ͘ϯϯ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^Ϯ




ϭ ϲϰ ϯϯ͘ϯϯ ϲϰ ϯϯ͘ϯϯ
Ϯ ϰϭ Ϯϭ͘ϯϱ ϭϬϱ ϱϰ͘ϲϵ








ϰ ϯϱ ϭϴ͘Ϯϯ ϭϲϬ ϴϯ͘ϯϯ
ϱ ϭϬ ϱ͘Ϯϭ ϭϳϬ ϴϴ͘ϱϰ
ϲ ϴ ϰ͘ϭϳ ϭϳϴ ϵϮ͘ϳϭ
ϳ ϭϰ ϳ͘Ϯϵ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϯ




ϭ ϰϴ Ϯϱ͘ϬϬ ϰϴ Ϯϱ͘ϬϬ
Ϯ Ϯϴ ϭϰ͘ϱϴ ϳϲ ϯϵ͘ϱϴ
ϯ Ϯϲ ϭϯ͘ϱϰ ϭϬϮ ϱϯ͘ϭϯ
ϰ ϯϰ ϭϳ͘ϳϭ ϭϯϲ ϳϬ͘ϴϯ
ϱ ϭϴ ϵ͘ϯϴ ϭϱϰ ϴϬ͘Ϯϭ
ϲ ϭϬ ϱ͘Ϯϭ ϭϲϰ ϴϱ͘ϰϮ
ϳ Ϯϴ ϭϰ͘ϱϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϰ




ϭ ϱϱ Ϯϴ͘ϲϱ ϱϱ Ϯϴ͘ϲϱ
Ϯ ϮϬ ϭϬ͘ϰϮ ϳϱ ϯϵ͘Ϭϲ
ϯ ϯϯ ϭϳ͘ϭϵ ϭϬϴ ϱϲ͘Ϯϱ
ϰ ϰϵ Ϯϱ͘ϱϮ ϭϱϳ ϴϭ͘ϳϳ
ϱ ϳ ϯ͘ϲϱ ϭϲϰ ϴϱ͘ϰϮ
ϲ ϭϮ ϲ͘Ϯϱ ϭϳϲ ϵϭ͘ϲϳ










ϭ ϱϯ Ϯϳ͘ϲϬ ϱϯ Ϯϳ͘ϲϬ
Ϯ ϯϰ ϭϳ͘ϳϭ ϴϳ ϰϱ͘ϯϭ
ϯ ϯϳ ϭϵ͘Ϯϳ ϭϮϰ ϲϰ͘ϱϴ
ϰ Ϯϲ ϭϯ͘ϱϰ ϭϱϬ ϳϴ͘ϭϯ
ϱ ϭϱ ϳ͘ϴϭ ϭϲϱ ϴϱ͘ϵϰ
ϲ ϭϯ ϲ͘ϳϳ ϭϳϴ ϵϮ͘ϳϭ
ϳ ϭϰ ϳ͘Ϯϵ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϲ




ϭ ϭϭ ϱ͘ϳϯ ϭϭ ϱ͘ϳϯ
Ϯ ϴ ϰ͘ϭϳ ϭϵ ϵ͘ϵϬ
ϯ ϵ ϰ͘ϲϵ Ϯϴ ϭϰ͘ϱϴ
ϰ ϮϬ ϭϬ͘ϰϮ ϰϴ Ϯϱ͘ϬϬ
ϱ ϭϱ ϳ͘ϴϭ ϲϯ ϯϮ͘ϴϭ
ϲ Ϯϯ ϭϭ͘ϵϴ ϴϲ ϰϰ͘ϳϵ
ϳ ϭϬϲ ϱϱ͘Ϯϭ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϳ




ϭ ϰϳ Ϯϰ͘ϰϴ ϰϳ Ϯϰ͘ϰϴ
Ϯ Ϯϲ ϭϯ͘ϱϰ ϳϯ ϯϴ͘ϬϮ
ϯ ϯϬ ϭϱ͘ϲϯ ϭϬϯ ϱϯ͘ϲϱ








ϱ ϭϲ ϴ͘ϯϯ ϭϱϯ ϳϵ͘ϲϵ
ϲ ϭϮ ϲ͘Ϯϱ ϭϲϱ ϴϱ͘ϵϰ
ϳ Ϯϳ ϭϰ͘Ϭϲ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϴ




ϭ ϰϲ Ϯϯ͘ϵϲ ϰϲ Ϯϯ͘ϵϲ
Ϯ Ϯϳ ϭϰ͘Ϭϲ ϳϯ ϯϴ͘ϬϮ
ϯ ϭϳ ϴ͘ϴϱ ϵϬ ϰϲ͘ϴϴ
ϰ Ϯϴ ϭϰ͘ϱϴ ϭϭϴ ϲϭ͘ϰϲ
ϱ ϭϳ ϴ͘ϴϱ ϭϯϱ ϳϬ͘ϯϭ
ϲ Ϯϭ ϭϬ͘ϵϰ ϭϱϲ ϴϭ͘Ϯϱ
ϳ ϯϲ ϭϴ͘ϳϱ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϵ




ϭ ϭϬϬ ϱϮ͘ϵϭ ϭϬϬ ϱϮ͘ϵϭ
Ϯ ϮϮ ϭϭ͘ϲϰ ϭϮϮ ϲϰ͘ϱϱ
ϯ Ϯϰ ϭϮ͘ϳϬ ϭϰϲ ϳϳ͘Ϯϱ
ϰ Ϯϱ ϭϯ͘Ϯϯ ϭϳϭ ϵϬ͘ϰϴ
ϱ ϰ Ϯ͘ϭϮ ϭϳϱ ϵϮ͘ϱϵ
ϲ ϰ Ϯ͘ϭϮ ϭϳϵ ϵϰ͘ϳϭ










ϭ ϱϱ Ϯϵ͘ϭϬ ϱϱ Ϯϵ͘ϭϬ
Ϯ ϭϬ ϱ͘Ϯϵ ϲϱ ϯϰ͘ϯϵ
ϯ ϭϲ ϴ͘ϰϳ ϴϭ ϰϮ͘ϴϲ
ϰ Ϯϲ ϭϯ͘ϳϲ ϭϬϳ ϱϲ͘ϲϭ
ϱ ϭϲ ϴ͘ϰϳ ϭϮϯ ϲϱ͘Ϭϴ
ϲ ϭϳ ϴ͘ϵϵ ϭϰϬ ϳϰ͘Ϭϳ
ϳ ϰϵ Ϯϱ͘ϵϯ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϭϭ




ϭ ϳϭ ϯϳ͘ϱϳ ϳϭ ϯϳ͘ϱϳ
Ϯ ϯϯ ϭϳ͘ϰϲ ϭϬϰ ϱϱ͘Ϭϯ
ϯ ϯϭ ϭϲ͘ϰϬ ϭϯϱ ϳϭ͘ϰϯ
ϰ Ϯϴ ϭϰ͘ϴϭ ϭϲϯ ϴϲ͘Ϯϰ
ϱ ϴ ϰ͘Ϯϯ ϭϳϭ ϵϬ͘ϰϴ
ϲ ϴ ϰ͘Ϯϯ ϭϳϵ ϵϰ͘ϳϭ
ϳ ϭϬ ϱ͘Ϯϵ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϭϮ




ϭ ϭϬϬ ϱϮ͘ϵϭ ϭϬϬ ϱϮ͘ϵϭ
Ϯ Ϯϲ ϭϯ͘ϳϲ ϭϮϲ ϲϲ͘ϲϳ
ϯ Ϯϳ ϭϰ͘Ϯϵ ϭϱϯ ϴϬ͘ϵϱ








ϱ ϵ ϰ͘ϳϲ ϭϴϭ ϵϱ͘ϳϳ
ϲ ϯ ϭ͘ϱϵ ϭϴϰ ϵϳ͘ϯϱ
ϳ ϱ Ϯ͘ϲϱ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ^ϭϯ




ϭ ϭϬϲ ϱϲ͘Ϭϴ ϭϬϲ ϱϲ͘Ϭϴ
Ϯ ϭϴ ϵ͘ϱϮ ϭϮϰ ϲϱ͘ϲϭ
ϯ ϭϵ ϭϬ͘Ϭϱ ϭϰϯ ϳϱ͘ϲϲ
ϰ ϮϬ ϭϬ͘ϱϴ ϭϲϯ ϴϲ͘Ϯϰ
ϱ ϭϰ ϳ͘ϰϭ ϭϳϳ ϵϯ͘ϲϱ
ϲ ϲ ϯ͘ϭϳ ϭϴϯ ϵϲ͘ϴϯ
ϳ ϲ ϯ͘ϭϳ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭ




ϭ ϭϲϳ ϴϳ͘ϴϵ ϭϲϳ ϴϳ͘ϴϵ
Ϯ Ϯϯ ϭϮ͘ϭϭ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮ




ϭ ϭϭϱ ϲϬ͘ϱϯ ϭϭϱ ϲϬ͘ϱϯ










ϭ ϭϱϳ ϴϮ͘ϲϯ ϭϱϳ ϴϮ͘ϲϯ
Ϯ ϯϯ ϭϳ͘ϯϳ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϰ




ϭ ϭϯϲ ϳϭ͘ϱϴ ϭϯϲ ϳϭ͘ϱϴ
Ϯ ϱϰ Ϯϴ͘ϰϮ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϱ




ϭ ϵϴ ϱϭ͘ϱϴ ϵϴ ϱϭ͘ϱϴ
Ϯ ϵϮ ϰϴ͘ϰϮ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϲ




ϭ ϴϭ ϰϮ͘ϲϯ ϴϭ ϰϮ͘ϲϯ









ϭ ϭϬϴ ϱϳ͘ϰϱ ϭϬϴ ϱϳ͘ϰϱ
Ϯ ϴϬ ϰϮ͘ϱϱ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϴ




ϭ ϵϭ ϰϴ͘ϰϬ ϵϭ ϰϴ͘ϰϬ
Ϯ ϵϳ ϱϭ͘ϲϬ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϵ




ϭ ϭϭϰ ϲϬ͘ϲϰ ϭϭϰ ϲϬ͘ϲϰ
Ϯ ϳϰ ϯϵ͘ϯϲ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϭϬ




ϭ ϭϱϳ ϴϯ͘ϱϭ ϭϱϳ ϴϯ͘ϱϭ
Ϯ ϯϭ ϭϲ͘ϰϵ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϭ




ϭ ϭϬϬ ϱϯ͘ϭϵ ϭϬϬ ϱϯ͘ϭϵ










ϭ ϭϯϵ ϳϯ͘ϵϰ ϭϯϵ ϳϯ͘ϵϰ
Ϯ ϰϵ Ϯϲ͘Ϭϲ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϯ




ϭ ϭϲϯ ϴϲ͘ϳϬ ϭϲϯ ϴϲ͘ϳϬ
Ϯ Ϯϱ ϭϯ͘ϯϬ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϰ




ϭ ϴϭ ϰϯ͘Ϭϵ ϴϭ ϰϯ͘Ϭϵ
Ϯ ϭϬϳ ϱϲ͘ϵϭ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϱ




ϭ ϰϭ Ϯϭ͘ϴϭ ϰϭ Ϯϭ͘ϴϭ










ϭ ϭϬϭ ϱϯ͘ϳϮ ϭϬϭ ϱϯ͘ϳϮ
Ϯ ϴϳ ϰϲ͘Ϯϴ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϳ




ϭ ϳϴ ϰϭ͘ϰϵ ϳϴ ϰϭ͘ϰϵ
Ϯ ϭϭϬ ϱϴ͘ϱϭ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϴ




ϭ ϯϮ ϭϲ͘ϳϱ ϯϮ ϭϲ͘ϳϱ
Ϯ ϭϱϵ ϴϯ͘Ϯϱ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:Eϭϵ




ϭ ϱϮ Ϯϳ͘Ϯϯ ϱϮ Ϯϳ͘Ϯϯ










ϭ ϰϵ Ϯϱ͘ϲϱ ϰϵ Ϯϱ͘ϲϱ
Ϯ ϭϰϮ ϳϰ͘ϯϱ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϭ




ϭ ϭϬϱ ϱϰ͘ϵϳ ϭϬϱ ϱϰ͘ϵϳ
Ϯ ϴϲ ϰϱ͘Ϭϯ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϮ




ϭ ϰϱ Ϯϯ͘ϱϲ ϰϱ Ϯϯ͘ϱϲ
Ϯ ϭϰϲ ϳϲ͘ϰϰ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϯ




ϭ ϱϯ Ϯϳ͘ϳϱ ϱϯ Ϯϳ͘ϳϱ
Ϯ ϭϯϴ ϳϮ͘Ϯϱ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϰ












Ϯ ϭϯϵ ϳϮ͘ϳϳ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϱ




ϭ Ϯϯ ϭϮ͘Ϭϰ Ϯϯ ϭϮ͘Ϭϰ
Ϯ ϭϲϴ ϴϳ͘ϵϲ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϲ




ϭ ϲϮ ϯϮ͘ϰϲ ϲϮ ϯϮ͘ϰϲ
Ϯ ϭϮϵ ϲϳ͘ϱϰ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϳ




ϭ ϯϱ ϭϴ͘ϯϮ ϯϱ ϭϴ͘ϯϮ
Ϯ ϭϱϲ ϴϭ͘ϲϴ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϭͺ:EϮϴ




ϭ ϯϲ ϭϴ͘ϴϱ ϯϲ ϭϴ͘ϴϱ












 ϭϬϭ ϱϮ͘ϯϯ ϭϬϭ ϱϮ͘ϯϯ
 ϵϮ ϰϳ͘ϲϳ ϭϵϯ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϭͺ




ϭ ϭϴ ϵ͘ϯϯ ϭϴ ϵ͘ϯϯ
Ϯ ϭϬϯ ϱϯ͘ϯϳ ϭϮϭ ϲϮ͘ϲϵ
ϯ ϳϮ ϯϳ͘ϯϭ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϭͺ




ϭ ϭϲϲ ϴϲ͘Ϭϭ ϭϲϲ ϴϲ͘Ϭϭ
Ϯ ϴ ϰ͘ϭϱ ϭϳϰ ϵϬ͘ϭϲ
ϯ ϭϵ ϵ͘ϴϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&Ϯͺ




ϭ ϰϬ ϮϬ͘ϳϯ ϰϬ ϮϬ͘ϳϯ
Ϯ ϲϰ ϯϯ͘ϭϲ ϭϬϰ ϱϯ͘ϴϵ








ϭ ϯϯ ϭϳ͘ϭϵ ϯϯ ϭϳ͘ϭϵ
Ϯ ϵϯ ϰϴ͘ϰϰ ϭϮϲ ϲϱ͘ϲϯ
ϯ ϲϲ ϯϰ͘ϯϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϯͺ




ϭ ϴϲ ϰϰ͘ϱϲ ϴϲ ϰϰ͘ϱϲ
Ϯ ϵϳ ϱϬ͘Ϯϲ ϭϴϯ ϵϰ͘ϴϮ
ϯ ϭϬ ϱ͘ϭϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϯͺ




ϭ ϳϬ ϯϲ͘Ϯϳ ϳϬ ϯϲ͘Ϯϳ
Ϯ ϲϵ ϯϱ͘ϳϱ ϭϯϵ ϳϮ͘ϬϮ
ϯ ϱϰ Ϯϳ͘ϵϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϰͺ




ϭ ϭϲϭ ϴϯ͘ϴϱ ϭϲϭ ϴϯ͘ϴϱ
Ϯ ϭϳ ϴ͘ϴϱ ϭϳϴ ϵϮ͘ϳϭ










ϭ ϭϯϭ ϲϴ͘Ϯϯ ϭϯϭ ϲϴ͘Ϯϯ
Ϯ ϯϴ ϭϵ͘ϳϵ ϭϲϵ ϴϴ͘ϬϮ
ϯ Ϯϯ ϭϭ͘ϵϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϱͺ




ϭ ϰϲ Ϯϯ͘ϵϲ ϰϲ Ϯϯ͘ϵϲ
Ϯ ϳϰ ϯϴ͘ϱϰ ϭϮϬ ϲϮ͘ϱϬ
ϯ ϳϮ ϯϳ͘ϱϬ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϱͺ




ϭ ϵϱ ϰϵ͘ϰϴ ϵϱ ϰϵ͘ϰϴ
Ϯ ϲϮ ϯϮ͘Ϯϵ ϭϱϳ ϴϭ͘ϳϳ
ϯ ϯϱ ϭϴ͘Ϯϯ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϲͺ




ϭ ϵϯ ϰϴ͘ϰϰ ϵϯ ϰϴ͘ϰϰ
Ϯ ϲϴ ϯϱ͘ϰϮ ϭϲϭ ϴϯ͘ϴϱ









ϭ Ϯϳ ϭϰ͘Ϭϲ Ϯϳ ϭϰ͘Ϭϲ
Ϯ ϵϲ ϱϬ͘ϬϬ ϭϮϯ ϲϰ͘Ϭϲ
ϯ ϲϵ ϯϱ͘ϵϰ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϳͺ




ϭ ϭϭ ϱ͘ϳϬ ϭϭ ϱ͘ϳϬ
Ϯ ϵϲ ϰϵ͘ϳϰ ϭϬϳ ϱϱ͘ϰϰ
ϯ ϴϲ ϰϰ͘ϱϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϳͺ




ϭ ϵϱ ϰϵ͘ϮϮ ϵϱ ϰϵ͘ϮϮ
Ϯ ϲϵ ϯϱ͘ϳϱ ϭϲϰ ϴϰ͘ϵϳ
ϯ Ϯϵ ϭϱ͘Ϭϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϴͺ




ϭ ϵϮ ϰϳ͘ϲϳ ϵϮ ϰϳ͘ϲϳ
Ϯ ϭϯ ϲ͘ϳϰ ϭϬϱ ϱϰ͘ϰϬ
ϯ ϴϴ ϰϱ͘ϲϬ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϴͺ




ϭ Ϯϳ ϭϯ͘ϵϵ Ϯϳ ϭϯ͘ϵϵ









ϯ ϭϰϮ ϳϯ͘ϱϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϵͺ




ϭ ϭϬϬ ϱϭ͘ϴϭ ϭϬϬ ϱϭ͘ϴϭ
Ϯ Ϯϱ ϭϮ͘ϵϱ ϭϮϱ ϲϰ͘ϳϳ
ϯ ϲϴ ϯϱ͘Ϯϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϵͺ




ϭ Ϯϯ ϭϭ͘ϵϮ Ϯϯ ϭϭ͘ϵϮ
Ϯ ϵϯ ϰϴ͘ϭϵ ϭϭϲ ϲϬ͘ϭϬ
ϯ ϳϳ ϯϵ͘ϵϬ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϭϬͺ




ϭ ϰϵ Ϯϱ͘ϱϮ ϰϵ Ϯϱ͘ϱϮ
Ϯ ϵϳ ϱϬ͘ϱϮ ϭϰϲ ϳϲ͘Ϭϰ
ϯ ϰϲ Ϯϯ͘ϵϲ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϭϬͺ




ϭ ϯϮ ϭϲ͘ϲϳ ϯϮ ϭϲ͘ϲϳ
Ϯ ϭϱϭ ϳϴ͘ϲϱ ϭϴϯ ϵϱ͘ϯϭ









ϭ ϭϬϮ ϱϯ͘ϭϯ ϭϬϮ ϱϯ͘ϭϯ
Ϯ Ϯϰ ϭϮ͘ϱϬ ϭϮϲ ϲϱ͘ϲϯ
ϯ ϲϲ ϯϰ͘ϯϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϭϭͺ




ϭ ϴϳ ϰϱ͘ϯϭ ϴϳ ϰϱ͘ϯϭ
Ϯ ϭϵ ϵ͘ϵϬ ϭϬϲ ϱϱ͘Ϯϭ
ϯ ϴϲ ϰϰ͘ϳϵ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϭϮͺ




ϭ ϲϱ ϯϯ͘ϴϱ ϲϱ ϯϯ͘ϴϱ
Ϯ ϱϴ ϯϬ͘Ϯϭ ϭϮϯ ϲϰ͘Ϭϲ
ϯ ϲϵ ϯϱ͘ϵϰ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ&ϭϮͺ




ϭ ϰϲ Ϯϯ͘ϵϲ ϰϲ Ϯϯ͘ϵϲ
Ϯ ϴϴ ϰϱ͘ϴϯ ϭϯϰ ϲϵ͘ϳϵ










ϭ ϱϲ Ϯϵ͘ϬϮ ϱϲ Ϯϵ͘ϬϮ
Ϯ ϱϱ Ϯϴ͘ϱϬ ϭϭϭ ϱϳ͘ϱϭ
ϯ ϴϮ ϰϮ͘ϰϵ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϭϯͺ




ϭ ϴϮ ϰϮ͘ϰϵ ϴϮ ϰϮ͘ϰϵ
Ϯ ϴϲ ϰϰ͘ϱϲ ϭϲϴ ϴϳ͘Ϭϱ
ϯ Ϯϱ ϭϮ͘ϵϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϭϰͺ




ϭ ϵϴ ϱϬ͘ϳϴ ϵϴ ϱϬ͘ϳϴ
Ϯ ϳϬ ϯϲ͘Ϯϳ ϭϲϴ ϴϳ͘Ϭϱ
ϯ Ϯϱ ϭϮ͘ϵϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ&ϭϰͺ




ϭ Ϯϯ ϭϭ͘ϵϮ Ϯϯ ϭϭ͘ϵϮ
Ϯ ϭϬϲ ϱϰ͘ϵϮ ϭϮϵ ϲϲ͘ϴϰ
ϯ ϲϰ ϯϯ͘ϭϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ^ϭ












Ϯ Ϯϳ ϭϯ͘ϵϵ ϴϯ ϰϯ͘Ϭϭ
ϯ ϯϭ ϭϲ͘Ϭϲ ϭϭϰ ϱϵ͘Ϭϳ
ϰ ϰϬ ϮϬ͘ϳϯ ϭϱϰ ϳϵ͘ϳϵ
ϱ ϭϮ ϲ͘ϮϮ ϭϲϲ ϴϲ͘Ϭϭ
ϲ ϱ Ϯ͘ϱϵ ϭϳϭ ϴϴ͘ϲϬ
ϳ ϮϮ ϭϭ͘ϰϬ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ^Ϯ




ϭ ϲϭ ϯϭ͘ϲϭ ϲϭ ϯϭ͘ϲϭ
Ϯ ϯϯ ϭϳ͘ϭϬ ϵϰ ϰϴ͘ϳϬ
ϯ Ϯϳ ϭϯ͘ϵϵ ϭϮϭ ϲϮ͘ϲϵ
ϰ Ϯϰ ϭϮ͘ϰϰ ϭϰϱ ϳϱ͘ϭϯ
ϱ ϭϬ ϱ͘ϭϴ ϭϱϱ ϴϬ͘ϯϭ
ϲ ϭϰ ϳ͘Ϯϱ ϭϲϵ ϴϳ͘ϱϲ
ϳ Ϯϰ ϭϮ͘ϰϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϮͺ^ϯ




ϭ ϱϱ Ϯϴ͘ϲϱ ϱϱ Ϯϴ͘ϲϱ
Ϯ ϮϬ ϭϬ͘ϰϮ ϳϱ ϯϵ͘Ϭϲ
ϯ Ϯϯ ϭϭ͘ϵϴ ϵϴ ϱϭ͘Ϭϰ
ϰ ϰϮ Ϯϭ͘ϴϴ ϭϰϬ ϳϮ͘ϵϮ
ϱ Ϯϭ ϭϬ͘ϵϰ ϭϲϭ ϴϯ͘ϴϱ
ϲ ϳ ϯ͘ϲϱ ϭϲϴ ϴϳ͘ϱϬ










ϭ ϱϴ ϯϬ͘ϯϳ ϱϴ ϯϬ͘ϯϳ
Ϯ ϭϵ ϵ͘ϵϱ ϳϳ ϰϬ͘ϯϭ
ϯ Ϯϲ ϭϯ͘ϲϭ ϭϬϯ ϱϯ͘ϵϯ
ϰ ϯϴ ϭϵ͘ϵϬ ϭϰϭ ϳϯ͘ϴϮ
ϱ ϭϲ ϴ͘ϯϴ ϭϱϳ ϴϮ͘ϮϬ
ϲ ϭϯ ϲ͘ϴϭ ϭϳϬ ϴϵ͘Ϭϭ
ϳ Ϯϭ ϭϬ͘ϵϵ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϱ




ϭ ϰϴ Ϯϱ͘ϭϯ ϰϴ Ϯϱ͘ϭϯ
Ϯ ϯϭ ϭϲ͘Ϯϯ ϳϵ ϰϭ͘ϯϲ
ϯ Ϯϲ ϭϯ͘ϲϭ ϭϬϱ ϱϰ͘ϵϳ
ϰ ϯϲ ϭϴ͘ϴϱ ϭϰϭ ϳϯ͘ϴϮ
ϱ ϭϴ ϵ͘ϰϮ ϭϱϵ ϴϯ͘Ϯϱ
ϲ ϭϭ ϱ͘ϳϲ ϭϳϬ ϴϵ͘Ϭϭ
ϳ Ϯϭ ϭϬ͘ϵϵ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϲ




ϭ ϭϲ ϴ͘ϯϴ ϭϲ ϴ͘ϯϴ
Ϯ ϳ ϯ͘ϲϲ Ϯϯ ϭϮ͘Ϭϰ
ϯ ϭϰ ϳ͘ϯϯ ϯϳ ϭϵ͘ϯϳ








ϱ ϭϱ ϳ͘ϴϱ ϴϮ ϰϮ͘ϵϯ
ϲ Ϯϵ ϭϱ͘ϭϴ ϭϭϭ ϱϴ͘ϭϮ
ϳ ϴϬ ϰϭ͘ϴϴ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϳ




ϭ ϰϰ Ϯϯ͘ϭϲ ϰϰ Ϯϯ͘ϭϲ
Ϯ Ϯϳ ϭϰ͘Ϯϭ ϳϭ ϯϳ͘ϯϳ
ϯ ϮϬ ϭϬ͘ϱϯ ϵϭ ϰϳ͘ϴϵ
ϰ ϯϵ ϮϬ͘ϱϯ ϭϯϬ ϲϴ͘ϰϮ
ϱ ϮϬ ϭϬ͘ϱϯ ϭϱϬ ϳϴ͘ϵϱ
ϲ ϵ ϰ͘ϳϰ ϭϱϵ ϴϯ͘ϲϴ
ϳ ϯϭ ϭϲ͘ϯϮ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϴ




ϭ ϯϵ ϮϬ͘ϱϯ ϯϵ ϮϬ͘ϱϯ
Ϯ ϭϲ ϴ͘ϰϮ ϱϱ Ϯϴ͘ϵϱ
ϯ ϭϵ ϭϬ͘ϬϬ ϳϰ ϯϴ͘ϵϱ
ϰ ϰϵ Ϯϱ͘ϳϵ ϭϮϯ ϲϰ͘ϳϰ
ϱ ϭϰ ϳ͘ϯϳ ϭϯϳ ϳϮ͘ϭϭ
ϲ Ϯϭ ϭϭ͘Ϭϱ ϭϱϴ ϴϯ͘ϭϲ










ϭ ϴϰ ϰϰ͘Ϯϭ ϴϰ ϰϰ͘Ϯϭ
Ϯ Ϯϱ ϭϯ͘ϭϲ ϭϬϵ ϱϳ͘ϯϳ
ϯ Ϯϱ ϭϯ͘ϭϲ ϭϯϰ ϳϬ͘ϱϯ
ϰ ϯϰ ϭϳ͘ϴϵ ϭϲϴ ϴϴ͘ϰϮ
ϱ ϴ ϰ͘Ϯϭ ϭϳϲ ϵϮ͘ϲϯ
ϲ ϲ ϯ͘ϭϲ ϭϴϮ ϵϱ͘ϳϵ
ϳ ϴ ϰ͘Ϯϭ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϭϬ




ϭ ϳϬ ϯϲ͘ϴϰ ϳϬ ϯϲ͘ϴϰ
Ϯ ϭϲ ϴ͘ϰϮ ϴϲ ϰϱ͘Ϯϲ
ϯ ϭϲ ϴ͘ϰϮ ϭϬϮ ϱϯ͘ϲϴ
ϰ Ϯϰ ϭϮ͘ϲϯ ϭϮϲ ϲϲ͘ϯϮ
ϱ ϲ ϯ͘ϭϲ ϭϯϮ ϲϵ͘ϰϳ
ϲ ϴ ϰ͘Ϯϭ ϭϰϬ ϳϯ͘ϲϴ
ϳ ϱϬ Ϯϲ͘ϯϮ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϭϭ




ϭ ϱϴ ϯϬ͘ϱϯ ϱϴ ϯϬ͘ϱϯ
Ϯ Ϯϳ ϭϰ͘Ϯϭ ϴϱ ϰϰ͘ϳϰ
ϯ ϯϭ ϭϲ͘ϯϮ ϭϭϲ ϲϭ͘Ϭϱ








ϱ ϴ ϰ͘Ϯϭ ϭϲϲ ϴϳ͘ϯϳ
ϲ ϳ ϯ͘ϲϴ ϭϳϯ ϵϭ͘Ϭϱ
ϳ ϭϳ ϴ͘ϵϱ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϭϮ




ϭ ϭϬϱ ϱϱ͘Ϯϲ ϭϬϱ ϱϱ͘Ϯϲ
Ϯ ϭϲ ϴ͘ϰϮ ϭϮϭ ϲϯ͘ϲϴ
ϯ ϭϲ ϴ͘ϰϮ ϭϯϳ ϳϮ͘ϭϭ
ϰ Ϯϯ ϭϮ͘ϭϭ ϭϲϬ ϴϰ͘Ϯϭ
ϱ ϭϱ ϳ͘ϴϵ ϭϳϱ ϵϮ͘ϭϭ
ϲ ϯ ϭ͘ϱϴ ϭϳϴ ϵϯ͘ϲϴ
ϳ ϭϮ ϲ͘ϯϮ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ^ϭϯ




ϭ ϭϭϯ ϱϵ͘ϰϳ ϭϭϯ ϱϵ͘ϰϳ
Ϯ ϮϮ ϭϭ͘ϱϴ ϭϯϱ ϳϭ͘Ϭϱ
ϯ ϭϰ ϳ͘ϯϳ ϭϰϵ ϳϴ͘ϰϮ
ϰ Ϯϲ ϭϯ͘ϲϴ ϭϳϱ ϵϮ͘ϭϭ
ϱ ϲ ϯ͘ϭϲ ϭϴϭ ϵϱ͘Ϯϲ
ϲ Ϯ ϭ͘Ϭϱ ϭϴϯ ϵϲ͘ϯϮ










ϭ ϭϱϵ ϴϰ͘ϭϯ ϭϱϵ ϴϰ͘ϭϯ
Ϯ ϯϬ ϭϱ͘ϴϳ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮ




ϭ ϭϭϳ ϲϭ͘ϵϬ ϭϭϳ ϲϭ͘ϵϬ
Ϯ ϳϮ ϯϴ͘ϭϬ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϯ




ϭ ϭϱϯ ϴϬ͘ϵϱ ϭϱϯ ϴϬ͘ϵϱ
Ϯ ϯϲ ϭϵ͘Ϭϱ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϰ




ϭ ϭϱϬ ϳϵ͘ϯϳ ϭϱϬ ϳϵ͘ϯϳ
Ϯ ϯϵ ϮϬ͘ϲϯ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϱ












Ϯ ϵϯ ϰϵ͘Ϯϭ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϲ




ϭ ϳϴ ϰϭ͘Ϯϳ ϳϴ ϰϭ͘Ϯϳ
Ϯ ϭϭϭ ϱϴ͘ϳϯ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϳ




ϭ ϭϬϴ ϱϳ͘ϭϰ ϭϬϴ ϱϳ͘ϭϰ
Ϯ ϴϭ ϰϮ͘ϴϲ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϴ




ϭ ϴϬ ϰϮ͘ϯϯ ϴϬ ϰϮ͘ϯϯ
Ϯ ϭϬϵ ϱϳ͘ϲϳ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϵ




ϭ ϭϭϭ ϱϴ͘ϳϯ ϭϭϭ ϱϴ͘ϳϯ










ϭ ϭϱϲ ϴϮ͘ϱϰ ϭϱϲ ϴϮ͘ϱϰ
Ϯ ϯϯ ϭϳ͘ϰϲ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϭ




ϭ ϭϬϴ ϱϳ͘ϭϰ ϭϬϴ ϱϳ͘ϭϰ
Ϯ ϴϭ ϰϮ͘ϴϲ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϭϮ




ϭ ϭϮϯ ϲϱ͘Ϭϴ ϭϮϯ ϲϱ͘Ϭϴ
Ϯ ϲϲ ϯϰ͘ϵϮ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϯ




ϭ ϭϲϮ ϴϱ͘ϳϭ ϭϲϮ ϴϱ͘ϳϭ
Ϯ Ϯϳ ϭϰ͘Ϯϵ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϰ












Ϯ ϭϭϲ ϲϭ͘ϯϴ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϱ




ϭ ϱϱ Ϯϵ͘ϭϬ ϱϱ Ϯϵ͘ϭϬ
Ϯ ϭϯϰ ϳϬ͘ϵϬ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϲ




ϭ ϵϵ ϱϮ͘ϯϴ ϵϵ ϱϮ͘ϯϴ
Ϯ ϵϬ ϰϳ͘ϲϮ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϳ




ϭ ϳϵ ϰϭ͘ϴϬ ϳϵ ϰϭ͘ϴϬ
Ϯ ϭϭϬ ϱϴ͘ϮϬ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:Eϭϴ




ϭ ϯϮ ϭϲ͘ϵϯ ϯϮ ϭϲ͘ϵϯ










ϭ ϲϱ ϯϰ͘ϯϵ ϲϱ ϯϰ͘ϯϵ
Ϯ ϭϮϰ ϲϱ͘ϲϭ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϬ




ϭ ϱϭ Ϯϲ͘ϵϴ ϱϭ Ϯϲ͘ϵϴ
Ϯ ϭϯϴ ϳϯ͘ϬϮ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϭ




ϭ ϭϬϱ ϱϱ͘ϱϲ ϭϬϱ ϱϱ͘ϱϲ
Ϯ ϴϰ ϰϰ͘ϰϰ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϮ




ϭ ϲϯ ϯϯ͘ϯϯ ϲϯ ϯϯ͘ϯϯ
Ϯ ϭϮϲ ϲϲ͘ϲϳ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϯ












Ϯ ϭϯϲ ϳϭ͘ϵϲ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϰ




ϭ ϱϲ Ϯϵ͘ϲϯ ϱϲ Ϯϵ͘ϲϯ
Ϯ ϭϯϯ ϳϬ͘ϯϳ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϱ




ϭ ϰϬ Ϯϭ͘ϭϲ ϰϬ Ϯϭ͘ϭϲ
Ϯ ϭϰϵ ϳϴ͘ϴϰ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϲ




ϭ ϲϱ ϯϰ͘ϯϵ ϲϱ ϯϰ͘ϯϵ
Ϯ ϭϮϰ ϲϱ͘ϲϭ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϮͺ:EϮϳ




ϭ ϰϮ ϮϮ͘ϮϮ ϰϮ ϮϮ͘ϮϮ










ϭ ϯϳ ϭϵ͘ϱϴ ϯϳ ϭϵ͘ϱϴ











 ϴϰ ϰϯ͘ϱϮ ϴϰ ϰϯ͘ϱϮ
 ϭϬϵ ϱϲ͘ϰϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭͺ




ϭ ϭϬ ϱ͘ϭϴ ϭϬ ϱ͘ϭϴ
Ϯ ϭϭϵ ϲϭ͘ϲϲ ϭϮϵ ϲϲ͘ϴϰ
ϯ ϲϰ ϯϯ͘ϭϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭͺ




ϭ ϭϲϵ ϴϳ͘ϱϲ ϭϲϵ ϴϳ͘ϱϲ
Ϯ ϱ Ϯ͘ϱϵ ϭϳϰ ϵϬ͘ϭϲ
ϯ ϭϵ ϵ͘ϴϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&Ϯͺ




ϭ ϯϰ ϭϳ͘ϲϮ ϯϰ ϭϳ͘ϲϮ
Ϯ ϱϵ ϯϬ͘ϱϳ ϵϯ ϰϴ͘ϭϵ









ϭ ϰϱ Ϯϯ͘ϯϮ ϰϱ Ϯϯ͘ϯϮ
Ϯ ϭϬϬ ϱϭ͘ϴϭ ϭϰϱ ϳϱ͘ϭϯ
ϯ ϰϴ Ϯϰ͘ϴϳ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϯͺ




ϭ ϵϰ ϰϴ͘ϳϬ ϵϰ ϰϴ͘ϳϬ
Ϯ ϴϳ ϰϱ͘Ϭϴ ϭϴϭ ϵϯ͘ϳϴ
ϯ ϭϮ ϲ͘ϮϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϯͺ




ϭ ϲϰ ϯϯ͘ϭϲ ϲϰ ϯϯ͘ϭϲ
Ϯ ϳϰ ϯϴ͘ϯϰ ϭϯϴ ϳϭ͘ϱϬ
ϯ ϱϱ Ϯϴ͘ϱϬ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϰͺ




ϭ ϭϲϵ ϴϳ͘ϱϲ ϭϲϵ ϴϳ͘ϱϲ
Ϯ ϭϲ ϴ͘Ϯϵ ϭϴϱ ϵϱ͘ϴϱ
ϯ ϴ ϰ͘ϭϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϰͺ




ϭ ϭϭϮ ϱϴ͘Ϭϯ ϭϭϮ ϱϴ͘Ϭϯ








ϯ ϭϯ ϲ͘ϳϰ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϱͺ




ϭ ϰϳ Ϯϰ͘ϯϱ ϰϳ Ϯϰ͘ϯϱ
Ϯ ϴϵ ϰϲ͘ϭϭ ϭϯϲ ϳϬ͘ϰϳ
ϯ ϱϳ Ϯϵ͘ϱϯ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϱͺ




ϭ ϵϭ ϰϳ͘ϰϬ ϵϭ ϰϳ͘ϰϬ
Ϯ ϲϮ ϯϮ͘Ϯϵ ϭϱϯ ϳϵ͘ϲϵ
ϯ ϯϵ ϮϬ͘ϯϭ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ&ϲͺ




ϭ ϭϬϴ ϱϱ͘ϵϲ ϭϬϴ ϱϱ͘ϵϲ
Ϯ ϱϰ Ϯϳ͘ϵϴ ϭϲϮ ϴϯ͘ϵϰ
ϯ ϯϭ ϭϲ͘Ϭϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϲͺ




ϭ ϯϮ ϭϲ͘ϱϴ ϯϮ ϭϲ͘ϱϴ
Ϯ ϴϬ ϰϭ͘ϰϱ ϭϭϮ ϱϴ͘Ϭϯ









ϭ ϮϮ ϭϭ͘ϰϲ ϮϮ ϭϭ͘ϰϲ
Ϯ ϳϱ ϯϵ͘Ϭϲ ϵϳ ϱϬ͘ϱϮ
ϯ ϵϱ ϰϵ͘ϰϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ&ϳͺ




ϭ ϭϬϱ ϱϰ͘ϰϬ ϭϬϱ ϱϰ͘ϰϬ
Ϯ ϲϭ ϯϭ͘ϲϭ ϭϲϲ ϴϲ͘Ϭϭ
ϯ Ϯϳ ϭϯ͘ϵϵ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϴͺ




ϭ ϴϴ ϰϱ͘ϲϬ ϴϴ ϰϱ͘ϲϬ
Ϯ ϭϴ ϵ͘ϯϯ ϭϬϲ ϱϰ͘ϵϮ
ϯ ϴϳ ϰϱ͘Ϭϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϴͺ




ϭ ϯϯ ϭϳ͘ϭϬ ϯϯ ϭϳ͘ϭϬ
Ϯ Ϯϴ ϭϰ͘ϱϭ ϲϭ ϯϭ͘ϲϭ
ϯ ϭϯϮ ϲϴ͘ϯϵ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϵͺ












Ϯ ϯϮ ϭϲ͘ϱϴ ϭϰϴ ϳϲ͘ϲϴ
ϯ ϰϱ Ϯϯ͘ϯϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϵͺ




ϭ ϯϮ ϭϲ͘ϱϴ ϯϮ ϭϲ͘ϱϴ
Ϯ ϳϵ ϰϬ͘ϵϯ ϭϭϭ ϱϳ͘ϱϭ
ϯ ϴϮ ϰϮ͘ϰϵ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϬͺ




ϭ ϲϭ ϯϭ͘ϲϭ ϲϭ ϯϭ͘ϲϭ
Ϯ ϳϴ ϰϬ͘ϰϭ ϭϯϵ ϳϮ͘ϬϮ
ϯ ϱϰ Ϯϳ͘ϵϴ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϬͺ




ϭ Ϯϴ ϭϰ͘ϱϭ Ϯϴ ϭϰ͘ϱϭ
Ϯ ϭϰϱ ϳϱ͘ϭϯ ϭϳϯ ϴϵ͘ϲϰ
ϯ ϮϬ ϭϬ͘ϯϲ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϭͺ




ϭ ϵϵ ϱϭ͘ϯϬ ϵϵ ϱϭ͘ϯϬ
Ϯ Ϯϵ ϭϱ͘Ϭϯ ϭϮϴ ϲϲ͘ϯϮ









ϭ ϴϲ ϰϰ͘ϱϲ ϴϲ ϰϰ͘ϱϲ
Ϯ ϯϴ ϭϵ͘ϲϵ ϭϮϰ ϲϰ͘Ϯϱ
ϯ ϲϵ ϯϱ͘ϳϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϮͺ




ϭ ϲϴ ϯϱ͘ϰϮ ϲϴ ϯϱ͘ϰϮ
Ϯ ϱϮ Ϯϳ͘Ϭϴ ϭϮϬ ϲϮ͘ϱϬ
ϯ ϳϮ ϯϳ͘ϱϬ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ&ϭϮͺ




ϭ ϱϲ Ϯϵ͘ϭϳ ϱϲ Ϯϵ͘ϭϳ
Ϯ ϲϭ ϯϭ͘ϳϳ ϭϭϳ ϲϬ͘ϵϰ
ϯ ϳϱ ϯϵ͘Ϭϲ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ&ϭϯͺ




ϭ ϰϳ Ϯϰ͘ϯϱ ϰϳ Ϯϰ͘ϯϱ
Ϯ ϲϱ ϯϯ͘ϲϴ ϭϭϮ ϱϴ͘Ϭϯ








ϭ ϭϬϲ ϱϰ͘ϵϮ ϭϬϲ ϱϰ͘ϵϮ
Ϯ ϲϰ ϯϯ͘ϭϲ ϭϳϬ ϴϴ͘Ϭϴ
ϯ Ϯϯ ϭϭ͘ϵϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϰͺ




ϭ ϵϭ ϰϳ͘ϭϱ ϵϭ ϰϳ͘ϭϱ
Ϯ ϳϵ ϰϬ͘ϵϯ ϭϳϬ ϴϴ͘Ϭϴ
ϯ Ϯϯ ϭϭ͘ϵϮ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ&ϭϰͺ




ϭ ϭϴ ϵ͘ϯϯ ϭϴ ϵ͘ϯϯ
Ϯ ϭϬϲ ϱϰ͘ϵϮ ϭϮϰ ϲϰ͘Ϯϱ
ϯ ϲϵ ϯϱ͘ϳϱ ϭϵϯ ϭϬϬ͘ϬϬ
dϯͺ^ϭ




ϭ ϱϭ Ϯϲ͘ϱϲ ϱϭ Ϯϲ͘ϱϲ
Ϯ ϯϳ ϭϵ͘Ϯϳ ϴϴ ϰϱ͘ϴϯ
ϯ Ϯϵ ϭϱ͘ϭϬ ϭϭϳ ϲϬ͘ϵϰ
ϰ Ϯϵ ϭϱ͘ϭϬ ϭϰϲ ϳϲ͘Ϭϰ
ϱ ϮϬ ϭϬ͘ϰϮ ϭϲϲ ϴϲ͘ϰϲ
ϲ ϴ ϰ͘ϭϳ ϭϳϰ ϵϬ͘ϲϯ










ϭ ϱϰ Ϯϴ͘ϭϯ ϱϰ Ϯϴ͘ϭϯ
Ϯ ϯϱ ϭϴ͘Ϯϯ ϴϵ ϰϲ͘ϯϱ
ϯ Ϯϵ ϭϱ͘ϭϬ ϭϭϴ ϲϭ͘ϰϲ
ϰ ϯϳ ϭϵ͘Ϯϳ ϭϱϱ ϴϬ͘ϳϯ
ϱ ϭϬ ϱ͘Ϯϭ ϭϲϱ ϴϱ͘ϵϰ
ϲ ϵ ϰ͘ϲϵ ϭϳϰ ϵϬ͘ϲϯ
ϳ ϭϴ ϵ͘ϯϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϯ




ϭ ϯϲ ϭϴ͘ϳϱ ϯϲ ϭϴ͘ϳϱ
Ϯ Ϯϱ ϭϯ͘ϬϮ ϲϭ ϯϭ͘ϳϳ
ϯ ϯϯ ϭϳ͘ϭϵ ϵϰ ϰϴ͘ϵϲ
ϰ ϰϱ Ϯϯ͘ϰϰ ϭϯϵ ϳϮ͘ϰϬ
ϱ ϭϴ ϵ͘ϯϴ ϭϱϳ ϴϭ͘ϳϳ
ϲ ϳ ϯ͘ϲϱ ϭϲϰ ϴϱ͘ϰϮ
ϳ Ϯϴ ϭϰ͘ϱϴ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϰ




ϭ ϱϭ Ϯϲ͘ϱϲ ϱϭ Ϯϲ͘ϱϲ
Ϯ ϮϮ ϭϭ͘ϰϲ ϳϯ ϯϴ͘ϬϮ
ϯ ϯϴ ϭϵ͘ϳϵ ϭϭϭ ϱϳ͘ϴϭ








ϱ ϭϲ ϴ͘ϯϯ ϭϲϬ ϴϯ͘ϯϯ
ϲ ϭϭ ϱ͘ϳϯ ϭϳϭ ϴϵ͘Ϭϲ
ϳ Ϯϭ ϭϬ͘ϵϰ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϱ




ϭ ϱϬ Ϯϲ͘Ϭϰ ϱϬ Ϯϲ͘Ϭϰ
Ϯ ϯϱ ϭϴ͘Ϯϯ ϴϱ ϰϰ͘Ϯϳ
ϯ ϯϭ ϭϲ͘ϭϱ ϭϭϲ ϲϬ͘ϰϮ
ϰ ϯϬ ϭϱ͘ϲϯ ϭϰϲ ϳϲ͘Ϭϰ
ϱ ϭϵ ϵ͘ϵϬ ϭϲϱ ϴϱ͘ϵϰ
ϲ ϭϬ ϱ͘Ϯϭ ϭϳϱ ϵϭ͘ϭϱ
ϳ ϭϳ ϴ͘ϴϱ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϲ




ϭ ϲ ϯ͘ϭϯ ϲ ϯ͘ϭϯ
Ϯ ϴ ϰ͘ϭϳ ϭϰ ϳ͘Ϯϵ
ϯ ϭϱ ϳ͘ϴϭ Ϯϵ ϭϱ͘ϭϬ
ϰ Ϯϳ ϭϰ͘Ϭϲ ϱϲ Ϯϵ͘ϭϳ
ϱ ϭϴ ϵ͘ϯϴ ϳϰ ϯϴ͘ϱϰ
ϲ ϮϬ ϭϬ͘ϰϮ ϵϰ ϰϴ͘ϵϲ










ϭ ϯϱ ϭϴ͘Ϯϯ ϯϱ ϭϴ͘Ϯϯ
Ϯ ϯϬ ϭϱ͘ϲϯ ϲϱ ϯϯ͘ϴϱ
ϯ ϯϭ ϭϲ͘ϭϱ ϵϲ ϱϬ͘ϬϬ
ϰ ϰϵ Ϯϱ͘ϱϮ ϭϰϱ ϳϱ͘ϱϮ
ϱ ϭϲ ϴ͘ϯϯ ϭϲϭ ϴϯ͘ϴϱ
ϲ ϵ ϰ͘ϲϵ ϭϳϬ ϴϴ͘ϱϰ
ϳ ϮϮ ϭϭ͘ϰϲ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϴ




ϭ ϯϭ ϭϲ͘ϭϱ ϯϭ ϭϲ͘ϭϱ
Ϯ Ϯϳ ϭϰ͘Ϭϲ ϱϴ ϯϬ͘Ϯϭ
ϯ Ϯϰ ϭϮ͘ϱϬ ϴϮ ϰϮ͘ϳϭ
ϰ ϰϲ Ϯϯ͘ϵϲ ϭϮϴ ϲϲ͘ϲϳ
ϱ Ϯϯ ϭϭ͘ϵϴ ϭϱϭ ϳϴ͘ϲϱ
ϲ ϴ ϰ͘ϭϳ ϭϱϵ ϴϮ͘ϴϭ
ϳ ϯϯ ϭϳ͘ϭϵ ϭϵϮ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϵ




ϭ ϴϮ ϰϯ͘ϯϵ ϴϮ ϰϯ͘ϯϵ
Ϯ Ϯϭ ϭϭ͘ϭϭ ϭϬϯ ϱϰ͘ϱϬ
ϯ Ϯϭ ϭϭ͘ϭϭ ϭϮϰ ϲϱ͘ϲϭ








ϱ ϭϯ ϲ͘ϴϴ ϭϳϵ ϵϰ͘ϳϭ
ϲ ϯ ϭ͘ϱϵ ϭϴϮ ϵϲ͘ϯϬ
ϳ ϳ ϯ͘ϳϬ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϭϬ




ϭ ϱϱ Ϯϵ͘ϭϬ ϱϱ Ϯϵ͘ϭϬ
Ϯ ϭϯ ϲ͘ϴϴ ϲϴ ϯϱ͘ϵϴ
ϯ ϮϮ ϭϭ͘ϲϰ ϵϬ ϰϳ͘ϲϮ
ϰ ϯϬ ϭϱ͘ϴϳ ϭϮϬ ϲϯ͘ϰϵ
ϱ ϭϰ ϳ͘ϰϭ ϭϯϰ ϳϬ͘ϵϬ
ϲ ϭϬ ϱ͘Ϯϵ ϭϰϰ ϳϲ͘ϭϵ
ϳ ϰϱ Ϯϯ͘ϴϭ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϭϭ




ϭ ϱϵ ϯϭ͘ϮϮ ϱϵ ϯϭ͘ϮϮ
Ϯ Ϯϱ ϭϯ͘Ϯϯ ϴϰ ϰϰ͘ϰϰ
ϯ ϯϱ ϭϴ͘ϱϮ ϭϭϵ ϲϮ͘ϵϲ
ϰ ϯϳ ϭϵ͘ϱϴ ϭϱϲ ϴϮ͘ϱϰ
ϱ ϭϯ ϲ͘ϴϴ ϭϲϵ ϴϵ͘ϰϮ
ϲ ϵ ϰ͘ϳϲ ϭϳϴ ϵϰ͘ϭϴ










ϭ ϵϳ ϱϭ͘Ϭϱ ϵϳ ϱϭ͘Ϭϱ
Ϯ ϯϭ ϭϲ͘ϯϮ ϭϮϴ ϲϳ͘ϯϳ
ϯ Ϯϭ ϭϭ͘Ϭϱ ϭϰϵ ϳϴ͘ϰϮ
ϰ Ϯϭ ϭϭ͘Ϭϱ ϭϳϬ ϴϵ͘ϰϳ
ϱ ϭϭ ϱ͘ϳϵ ϭϴϭ ϵϱ͘Ϯϲ
ϲ ϭ Ϭ͘ϱϯ ϭϴϮ ϵϱ͘ϳϵ
ϳ ϴ ϰ͘Ϯϭ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ^ϭϯ




ϭ ϵϬ ϰϳ͘ϯϳ ϵϬ ϰϳ͘ϯϳ
Ϯ Ϯϴ ϭϰ͘ϳϰ ϭϭϴ ϲϮ͘ϭϭ
ϯ ϭϳ ϴ͘ϵϱ ϭϯϱ ϳϭ͘Ϭϱ
ϰ ϯϬ ϭϱ͘ϳϵ ϭϲϱ ϴϲ͘ϴϰ
ϱ ϭϮ ϲ͘ϯϮ ϭϳϳ ϵϯ͘ϭϲ
ϲ ϲ ϯ͘ϭϲ ϭϴϯ ϵϲ͘ϯϮ
ϳ ϳ ϯ͘ϲϴ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭ




ϭ ϭϲϬ ϴϯ͘ϳϳ ϭϲϬ ϴϯ͘ϳϳ









ϭ ϭϬϮ ϱϯ͘ϰϬ ϭϬϮ ϱϯ͘ϰϬ
Ϯ ϴϵ ϰϲ͘ϲϬ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϯ




ϭ ϭϱϲ ϴϭ͘ϲϴ ϭϱϲ ϴϭ͘ϲϴ
Ϯ ϯϱ ϭϴ͘ϯϮ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϰ




ϭ ϭϯϵ ϳϮ͘ϳϳ ϭϯϵ ϳϮ͘ϳϳ
Ϯ ϱϮ Ϯϳ͘Ϯϯ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϱ




ϭ ϭϬϴ ϱϲ͘ϱϰ ϭϬϴ ϱϲ͘ϱϰ
Ϯ ϴϯ ϰϯ͘ϰϲ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϲ




ϭ ϴϳ ϰϱ͘ϳϵ ϴϳ ϰϱ͘ϳϵ










ϭ ϭϭϲ ϲϬ͘ϳϯ ϭϭϲ ϲϬ͘ϳϯ
Ϯ ϳϱ ϯϵ͘Ϯϳ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϴ




ϭ ϴϮ ϰϯ͘ϭϲ ϴϮ ϰϯ͘ϭϲ
Ϯ ϭϬϴ ϱϲ͘ϴϰ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϵ




ϭ ϭϬϵ ϱϳ͘Ϭϳ ϭϬϵ ϱϳ͘Ϭϳ
Ϯ ϴϮ ϰϮ͘ϵϯ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϭϬ




ϭ ϭϱϴ ϴϯ͘ϭϲ ϭϱϴ ϴϯ͘ϭϲ









ϭ ϭϬϬ ϱϮ͘ϯϲ ϭϬϬ ϱϮ͘ϯϲ
Ϯ ϵϭ ϰϳ͘ϲϰ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϭϮ




ϭ ϭϯϳ ϳϮ͘ϭϭ ϭϯϳ ϳϮ͘ϭϭ
Ϯ ϱϯ Ϯϳ͘ϴϵ ϭϵϬ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϯ




ϭ ϭϲϬ ϴϯ͘ϳϳ ϭϲϬ ϴϯ͘ϳϳ
Ϯ ϯϭ ϭϲ͘Ϯϯ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϰ




ϭ ϴϬ ϰϭ͘ϴϴ ϴϬ ϰϭ͘ϴϴ
Ϯ ϭϭϭ ϱϴ͘ϭϮ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϱ




ϭ ϱϵ ϯϬ͘ϴϵ ϱϵ ϯϬ͘ϴϵ










ϭ ϭϬϬ ϱϮ͘ϯϲ ϭϬϬ ϱϮ͘ϯϲ
Ϯ ϵϭ ϰϳ͘ϲϰ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϳ




ϭ ϴϵ ϰϲ͘ϲϬ ϴϵ ϰϲ͘ϲϬ
Ϯ ϭϬϮ ϱϯ͘ϰϬ ϭϵϭ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϴ




ϭ ϰϬ Ϯϭ͘ϭϲ ϰϬ Ϯϭ͘ϭϲ
Ϯ ϭϰϵ ϳϴ͘ϴϰ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:Eϭϵ




ϭ ϱϮ Ϯϳ͘ϱϭ ϱϮ Ϯϳ͘ϱϭ









ϭ ϱϳ ϯϬ͘ϭϲ ϱϳ ϯϬ͘ϭϲ
Ϯ ϭϯϮ ϲϵ͘ϴϰ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϭ




ϭ ϭϬϲ ϱϲ͘Ϭϴ ϭϬϲ ϱϲ͘Ϭϴ
Ϯ ϴϯ ϰϯ͘ϵϮ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϮ




ϭ ϰϵ Ϯϲ͘Ϭϲ ϰϵ Ϯϲ͘Ϭϲ
Ϯ ϭϯϵ ϳϯ͘ϵϰ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϯ




ϭ ϱϴ ϯϬ͘ϲϵ ϱϴ ϯϬ͘ϲϵ
Ϯ ϭϯϭ ϲϵ͘ϯϭ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϰ




ϭ ϱϱ Ϯϵ͘ϭϬ ϱϱ Ϯϵ͘ϭϬ










ϭ Ϯϴ ϭϰ͘ϴϭ Ϯϴ ϭϰ͘ϴϭ
Ϯ ϭϲϭ ϴϱ͘ϭϵ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϲ




ϭ ϲϲ ϯϱ͘ϭϭ ϲϲ ϯϱ͘ϭϭ
Ϯ ϭϮϮ ϲϰ͘ϴϵ ϭϴϴ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϳ




ϭ ϰϮ ϮϮ͘ϮϮ ϰϮ ϮϮ͘ϮϮ
Ϯ ϭϰϳ ϳϳ͘ϳϴ ϭϴϵ ϭϬϬ͘ϬϬ
#P\CJNFGTHGJNGPFGP9GTVG
dϯͺ:EϮϴ




ϭ Ϯϰ ϭϮ͘ϳϳ Ϯϰ ϭϮ͘ϳϳ











sĂƌŝĂďůĞ E DŝƚƚĞůǁĞƌƚ ^ƚĚ͘ĂďǁĞŝĐŚƵŶŐ ^ƵŵŵĞ DŝŶŝŵƵŵ DĂǆŝŵƵŵ
ƚϭͺƐŬĂůĂͺĞ ϭϵϯ ϳϮ͘ϳϳϳϮϬ ϱ͘ϬϭϰϮϲ ϭϰϬϰϲ ϱϮ͘ϬϬϬϬϬ ϴϮ͘ϬϬϬϬϬ
ƚϮͺƐŬĂůĂͺĞ ϭϵϭ ϳϮ͘ϰϯϵϳϵ ϱ͘ϴϮϮϰϬ ϭϯϴϯϲ ϱϬ͘ϬϬϬϬϬ ϴϯ͘ϬϬϬϬϬ
ƚϯͺƐŬĂůĂͺĞ ϭϵϬ ϳϭ͘ϭϳϴϵϱ ϳ͘Ϭϵϰϭϵ ϭϯϱϮϰ ϱϬ͘ϬϬϬϬϬ ϴϭ͘ϬϬϬϬϬ
ƚϭͺƐŬĂůĂͺĂů ϭϴϵ ϯϳ͘ϵϱϮϯϴ ϭϭ͘ϭϵϴϬϲ ϳϭϳϯ ϭϲ͘ϬϬϬϬϬ ϳϰ͘ϬϬϬϬϬ
ƚϮͺƐŬĂůĂͺĂů ϭϵϬ ϰϬ͘Ϭϰϳϯϳ ϭϮ͘ϳϵϬϮϰ ϳϲϬϵ ϭϳ͘ϬϬϬϬϬ ϵϭ͘ϬϬϬϬϬ
ƚϯͺƐŬĂůĂͺĂů ϭϴϵ ϰϬ͘ϭϯϮϮϴ ϭϯ͘ϭϴϴϴϯ ϳϱϴϱ ϭϰ͘ϬϬϬϬϬ ϳϵ͘ϬϬϬϬϬ
ƚϭͺƐŬĂůĂͺƉ ϭϴϴ ϮϮ͘ϮϯϰϬϰ ϭ͘ϵϱϬϴϳ ϰϭϴϬ ϭϲ͘ϬϬϬϬϬ Ϯϲ͘ϬϬϬϬϬ
ƚϮͺƐŬĂůĂͺƉ ϭϴϵ ϮϮ͘ϯϮϴϬϰ ϭ͘ϴϳϲϬϯ ϰϮϮϬ ϭϱ͘ϬϬϬϬϬ Ϯϲ͘ϬϬϬϬϬ
ƚϯͺƐŬĂůĂͺƉ ϭϴϴ ϮϮ͘ϭϲϰϴϵ Ϯ͘ϬϵϵϬϬ ϰϭϲϳ ϭϲ͘ϬϬϬϬϬ Ϯϲ͘ϬϬϬϬϬ
ƚϭͺƐŬĂůĂͺĂŚ ϭϴϴ ϭϵ͘ϰϱϮϭϯ Ϯ͘ϵϳϬϵϱ ϯϲϱϳ ϭϱ͘ϬϬϬϬϬ Ϯϳ͘ϬϬϬϬϬ
ƚϮͺƐŬĂůĂͺĂŚ ϭϴϵ ϭϵ͘ϴϰϭϮϳ ϯ͘ϮϱϲϭϮ ϯϳϱϬ ϭϱ͘ϬϬϬϬϬ Ϯϵ͘ϬϬϬϬϬ


















































































































































































































































 ƚϭͺƐŬĂůĂͺƉ ƚϮͺƐŬĂůĂͺƉ ƚϯͺƐŬĂůĂͺƉ ƚϭͺƐŬĂůĂͺĂŚ ƚϮͺƐŬĂůĂͺĂŚ ƚϯͺƐŬĂůĂͺĂŚ
ƚϭͺƐŬĂůĂͺĞ
Ϭ͘ϭϴϱϬϰ
Ϭ͘ϬϭϭϬ
ϭϴϴ
Ϭ͘ϮϬϳϵϮ
Ϭ͘ϬϬϰϭ
ϭϴϵ
Ϭ͘ϭϱϲϯϮ
Ϭ͘ϬϯϮϮ
ϭϴϴ
ͲϬ͘ϭϮϬϯϵ
Ϭ͘Ϭϵϵϴ
ϭϴϴ
ͲϬ͘ϭϱϭϯϰ
Ϭ͘Ϭϯϳϲ
ϭϴϵ
ͲϬ͘ϭϵϱϬϮ
Ϭ͘ϬϬϳϴ
ϭϴϱ
ƚϮͺƐŬĂůĂͺĞ
Ϭ͘ϮϳϮϮϯ
Ϭ͘ϬϬϬϮ
ϭϴϲ
Ϭ͘ϯϬϴϬϯ
ф͘ϬϬϬϭ
ϭϴϳ
Ϭ͘Ϯϭϯϵϳ
Ϭ͘ϬϬϯϰ
ϭϴϲ
ͲϬ͘ϮϮϴϳϱ
Ϭ͘ϬϬϭϳ
ϭϴϲ
ͲϬ͘ϯϭϬϰϲ
ф͘ϬϬϬϭ
ϭϴϳ
ͲϬ͘ϯϭϰϮϴ
ф͘ϬϬϬϭ
ϭϴϯ
ƚϯͺƐŬĂůĂͺĞ
Ϭ͘ϭϵϭϯϳ
Ϭ͘ϬϬϵϭ
ϭϴϱ
Ϭ͘Ϯϱϭϱϴ
Ϭ͘ϬϬϬϱ
ϭϴϲ
Ϭ͘ϯϯϰϰϬ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϭϯϲϯϵ
Ϭ͘Ϭϲϰϭ
ϭϴϱ
ͲϬ͘ϮϬϴϵϬ
Ϭ͘ϬϬϰϮ
ϭϴϲ
ͲϬ͘ϯϯϬϲϳ
ф͘ϬϬϬϭ
ϭϴϮ
ƚϭͺƐŬĂůĂͺĂů
ͲϬ͘ϮϰϭϮϴ
Ϭ͘ϬϬϬϵ
ϭϴϴ
ͲϬ͘ϯϮϯϳϱ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϮϮϴϴϱ
Ϭ͘ϬϬϭϳ
ϭϴϱ
Ϭ͘ϰϳϰϴϭ
ф͘ϬϬϬϭ
ϭϴϴ
Ϭ͘ϯϴϲϭϰ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϰϲϮϲϬ
ф͘ϬϬϬϭ
ϭϴϭ
ƚϮͺƐŬĂůĂͺĂů
ͲϬ͘ϯϭϳϭϳ
ф͘ϬϬϬϭ
ϭϴϳ
ͲϬ͘ϯϭϱϳϴ
ф͘ϬϬϬϭ
ϭϴϲ
ͲϬ͘Ϯϳϲϵϵ
Ϭ͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϯϵϵϰϳ
ф͘ϬϬϬϭ
ϭϴϳ
Ϭ͘ϰϮϯϴϬ
ф͘ϬϬϬϭ
ϭϴϲ
Ϭ͘ϰϳϰϱϮ
ф͘ϬϬϬϭ
ϭϴϮ
ƚϯͺƐŬĂůĂͺĂů
ͲϬ͘ϮϭϭϯϮ
Ϭ͘ϬϬϰϬ
ϭϴϰ
ͲϬ͘Ϯϳϯϴϯ
Ϭ͘ϬϬϬϮ
ϭϴϱ
ͲϬ͘ϯϱϰϰϱ
ф͘ϬϬϬϭ
ϭϴϰ
Ϭ͘ϰϲϭϴϭ
ф͘ϬϬϬϭ
ϭϴϰ
Ϭ͘ϰϳϰϰϭ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϱϴϮϭϭ
ф͘ϬϬϬϭ
ϭϴϯ
ƚϭͺƐŬĂůĂͺƉ
ϭ͘ϬϬϬϬϬ

ϭϴϴ
Ϭ͘ϯϴϬϬϱ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϰϭϲϴϵ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϯϭϰϱϮ
ф͘ϬϬϬϭ
ϭϴϴ
ͲϬ͘ϯϰϯϵϲ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϮϳϯϮϮ
Ϭ͘ϬϬϬϮ
ϭϴϭ
ƚϮͺƐŬĂůĂͺƉ
Ϭ͘ϯϴϬϬϱ
ф͘ϬϬϬϭ
ϭϴϱ
ϭ͘ϬϬϬϬϬ

ϭϴϵ
Ϭ͘ϰϮϵϳϰ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϭϴϳϯϲ
Ϭ͘ϬϭϬϳ
ϭϴϱ
ͲϬ͘ϮϵϬϭϬ
ф͘ϬϬϬϭ
ϭϴϵ
ͲϬ͘Ϯϱϱϱϱ
Ϭ͘ϬϬϬϱ
ϭϴϰ
ƚϯͺƐŬĂůĂͺƉ
Ϭ͘ϰϭϲϴϵ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϰϮϵϳϰ
ф͘ϬϬϬϭ
ϭϴϱ
ϭ͘ϬϬϬϬϬ

ϭϴϴ
ͲϬ͘ϮϰϵϬϬ
Ϭ͘ϬϬϬϲ
ϭϴϱ
ͲϬ͘ϯϰϵϭϲ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϰϮϳϯϭ
ф͘ϬϬϬϭ
ϭϴϮ
ƚϭͺƐŬĂůĂͺĂŚ
ͲϬ͘ϯϭϰϱϮ
ф͘ϬϬϬϭ
ϭϴϴ
ͲϬ͘ϭϴϳϯϲ
Ϭ͘ϬϭϬϳ
ϭϴϱ
ͲϬ͘ϮϰϵϬϬ
Ϭ͘ϬϬϬϲ
ϭϴϱ
ϭ͘ϬϬϬϬϬ

ϭϴϴ
Ϭ͘ϲϬϯϵϰ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϲϴϯϲϭ
ф͘ϬϬϬϭ
ϭϴϭ
ƚϮͺƐŬĂůĂͺĂŚ
ͲϬ͘ϯϰϯϵϲ
ф͘ϬϬϬϭ
ϭϴϱ
ͲϬ͘ϮϵϬϭϬ
ф͘ϬϬϬϭ
ϭϴϵ
ͲϬ͘ϯϰϵϭϲ
ф͘ϬϬϬϭ
ϭϴϱ
Ϭ͘ϲϬϯϵϰ
ф͘ϬϬϬϭ
ϭϴϱ
ϭ͘ϬϬϬϬϬ

ϭϴϵ
Ϭ͘ϳϬϯϬϬ
ф͘ϬϬϬϭ
ϭϴϰ
ƚϯͺƐŬĂůĂͺĂŚ
ͲϬ͘ϮϳϯϮϮ
Ϭ͘ϬϬϬϮ
ϭϴϭ
ͲϬ͘Ϯϱϱϱϱ
Ϭ͘ϬϬϬϱ
ϭϴϰ
ͲϬ͘ϰϮϳϯϭ
ф͘ϬϬϬϭ
ϭϴϮ
Ϭ͘ϲϴϯϲϭ
ф͘ϬϬϬϭ
ϭϴϭ
Ϭ͘ϳϬϯϬϬ
ф͘ϬϬϬϭ
ϭϴϰ
ϭ͘ϬϬϬϬϬ

ϭϴϱ
